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Displacement, 12,000 tone. Speed, Id knots, maximum coal supply, 1,000 tonB. Armament: Pour 9 4-inch, eighteen 6-inch, twelve 3. 4-inch, twelve 1^-inch, eight machine guns. Armor: Belt, 

9 inches ; deck, 3 inches ; gun positions, 10 inches. Torpedo tubes, 5 submerged, 1 above water. Complement, 6o0. 

GERMAN BATTLESHIP "WETTIN." 




Copyright 1903, by Wm. H. Ran. 

Displacement, 12,300 tone. Speed, 18 knots. Maximum coal supply, 8,000 tons. Armament : Four 12-inch, sixteen 6-inch, six 3-inch, eight 6-pounders, six 1-poundere, two Colts, four machine guns. 

Armor t Belt, 12 inches ; deck, 3 inches ; gun positions, 8 to 12 inches. Torpedo tubes, 2 submerged. Complement, 551. 

UNITES STATES BATTLESHIP " MAINE."— [See page 448.] 
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NEW YORK, SATURDAY, JUNE 13, 1903. 

The editor is always glad to receive for examination illustrated 
articles on subjects ot timely interest. If the photographs are 
sharp, the articles short, and the facisaut/ie/itic, the contributions 
will receive special attention. AccepLed articles will be paid tor 
at regular space rates. 

MOSELY ON AMERICAN COMPETITION. 

In our issue of May 23 we briefly reviewed the report 
of the Mosely Industrial Commission and the preface 
thereto by Mr. Mosely himself. It will be remembered 
that this commission was made up from officials of 
the various trades unions of Great Britain, and that 
it visited this country for the purpose of reporting 
on American industrial conditions, particularly as they 
affected the keen commercial competition between this 
country and Great Britain, which, by the way,"is being 
felt so sharply as to act as one of the chief factors 
in bringing the question of protection prominently into 
British politics. In a recent issue of our esteemed 
contemporary the Engineer there is a not unfriendly 
discussion of Mr. Mosely's report, in which the editor 
complains that, in spite of the wide field that is cov- 
ered, and the scope and variety of the observations 
recorded, the report still leaves the question very much 
where it found it. Mr. Mosely, says our contem- 
porary, "is one of those who urge that something 
rcust be done, but what that something is we cannot 
quite determine;" and as an instance of this, it quotes 
the following from the report: "One of the principal 
reasons why the American workman is better than 
the Britisher is that he has received a sounder and 
better education, whereby he has been more thor- 
oughly fitted for the struggle;" and asks, "In what 
respect does this American education differ from that 
which is open to all in this country? . What is the 
United States average boy taught in the average 
school?" The complaint is made that on this point 
no definite information is supplied either by Mr. 
Mosely «r the delegates. Some of the delegates main- 
;.;.,. '^n.t "attendance at continuation technical schools 
<-ho; id ><5 compulsory. All this argument and plead- 
■■ -. • worth nothing in comparison with the value 
" i.iuple definite statement of what the average 
American boy of fifteen or sixteen knows as com- 
pared with the average British boy of the same age." 

Now it is evident that the Engineer is asking alto- 
gether too much. The object of the Commission was 
to inquire into industrial conditions and indicate the 
advantages or disadvantages under which the Amer- 
ican artisan labored, pointing out the secrets of the 
industrial success of the United States, and securing 
a symposium of observations by practical men, which, 
in the total, should constitute an extremely valuable 
commentary on a much-debated subject. It seems to 
us that the Mosely Commission has followed out this 
programme to the letter. It visited this country to 
study conditions, ascertain facts and classify' them and 
present them in succinct form. Among other things 
it learned that the American artisan was better edu- 
cated than his British brother, that he was better paid, 
treated with more consideration, and encouraged by 
prospects of promotion; and having learned these 
facts, and presented them in an official report, the 
commission has done all that was asked of it. 

It is for others to press the inquiry further, to study 
the underlying causes, and suggest just what means 
should be adopted to improve existing conditions in 
Great Britain, and where they have been found to be 
inferior, to bring them up to the American standard. 
The task of ascertaining the fundamental facts of the 
industrial problem was a great one in itself, and to 
ask tne Commission to follow the hundred-and-one 
lines of inquiry opened by this investigation, is to ask 
it to go entirely outside its province and undertake a 
truly Herculean task. Mr. Mosely surely deserves the 
thanks of his countrymen for securing an impartial 
expression of opinion from a body of workingmen, 
who, without his generous purse, would never have 
had an opportunity to personally investigate this great 
international problem, and give an intelligent expres- 
sion of opinion from the standpoint of labor. It re- 
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mains now for other industrial bodies, or for the gov- 
ernment itself, to follow up the work which the 
Mosely Commission has begun, and make that more 
detailed investigation of the subject which the En- 
gineer mistakenly supposes to have been the object of 
the Mosely Commission itself. 
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tunnel of the Canadian Niagara Power Company, and 
as he excavated this tunnel, he has his plant all on the 
ground ready for work on his new contract. 



THE HIGH-SPEED TURBINE AS AN AIR COMPRESSOR. 

The most important of the later developments of 
the turbine is the discovery that the high-speed 
steam turbine may itself be used as an air com- 
pressor, with results that are comparable in point of 
efficiency and general utility with those obtained in 
the best types of steam turbines. The air turbine, as 
it may very properly be called, is constructed much in 
the same way as the steam turbine. On a prolonga- 
tion of the shaft of the steam turbine is fixed a series 
of moving blades which are placed alternately with 
rings of stationary blades, or "guide blades," as they 
are called, which extend inwardly from the walls of 
the air turbine cylinder. The action of the air tur- 
bine is, of course, the reverse of that of the steam 
turbine, the first ring of the blades forcing the air 
forward parallel with the axis of the turbine at a 
low pressure, and the succeeding circles' of blades in- 
creasing its pressure, until, at the exit, it issues at 
(the maximum designed pressure in a continuous 
steady blast. These machines are of the Parsons type, 
and bear their inventor's name. It is not necessary, 
of course, that the air turbine should be driven by the 
steam turbine, as described above, and, indeed, there 
is now at work in a lead works on the Tyne, England, 
an air turbine which is driven by an electric motor 
and supplies 3,500 cubic feet of air per minute under 
a pressure of 4 inches of mercury. According to Par- 
sons, this plant showed an increase of 30 per cent in 
output of the furnace due to the installment of the 
turbine blower, an increase which was probably due 
to the increased steadiness of the blast. All the 
advantages of economy and convenience which are 
present in the steam turbine are shown in the air 
turbine. The repair bill is as light in the one case 
as in the other, and the compressor is in every respect 
as efficient. There is now nearing completion for a 
mine at Johannesburg, a turbine, high-pressure, two- 
stage air compressor, which is' designed to show an 
output of 4,000 cubic feet of air per minute at a pres- 
sure of 80 pounds to the square inch. 



A NEW NIAGARA POWER CABAL. 

The Electrical Development Company, of Ontario, 
Ltd., has entered into a contract with A. C. Douglass, 
of Niagara Palls, N. Y., for the construction of a new 
power tunnel on the Canadian side at Niagara. In 
this contract the Electrical Development Company of 
Ontario, Ltd., is supposed to represent the Toronto 
and Niagara Power Company, which latter company 
has secured a franchise from the Victoria Park Com- 
missioners permitting the development in question. 
The supposition is that the Electrical Development 
Company of Ontario, Ltd.. is to the Toronto and 
Niagara Power Company what the Cataract Construc- 
tion Company was to the Niagara Palls Power Com- 
pany during its initial development. 

The new tunnel will have a length of 2,100 feet, 
while its height will be about 25 feet and its width 
about 20 feet. Thus in length it will be a little less 
than the tunnel of the Canadian Niagara Power Com- 
pany and less than a third of the length of the tunnel 
of the Niagara Falls Power Company, but its interior 
dimensions will be slightly larger than either of the 
tunnels referred to, and it is expected to have tailrace 
facilities for the development of 125,000 horse power. 
It will be lined from end to end with concrete or 
brick. 

As a site for its power house the Toronto and 
Niagara Power Company has selected a spot above 
the station site of the Canadian Niagara Power Com- 
pany and below the forebay of the Ontario Power 
Company. From the point where the company's wheel- 
pit will be sunk the tunnel will run right under the 
riverbed to the gorge and lower river, the outlet or 
portal of the tunnel to be behind the sheet of water 
of the Horseshoe Fall. In order that the work may 
progress with all possible speed, Contractor Douglass 
will sink a shaft 8 by 16 feet to a depth of 180 feet 
at the shore line above Table Rock, and from the 
bottom of this shaft he will run a lateral tunnel out 
under the river about 700 feet to the line of the main 
tunnel. This lateral tunnel will be 10 by 14 feet, 
and with the shaft will form an important work in 
itself. When the lateral tunnel has been driven to 
the line of the main tunnel under the riverbed, head- 
ings will be driven in both directions, upstream and 
downstream, and in this way the main tunnel will 
be driven, the excavated material being raised to 
the surface through the lateral tunnel and connecting 
shaft. It is understood that the contract price on the 
tunnel is about $575,000. It will take more than two 
years to build it. 

Contractor Douglass is now at work lining the 



SCIENTIFIC EXPEDITION TO THE BAHAMA ISLANDS. 

An expedition recently left Baltimore for the pur- 
pose of making an exhaustive study of the Bahama 
Islands. Its members will spend about two months 
amid the group and the result of their labors will be 
compiled in a volume which will be donated to the 
United States government. The expedition, however, 
might be termed international in character, since it 
has the hearty co-operation of Great Britain and the 
governor of the Bahama Islands will place all of the 
facilities he possesses at its disposal. The expedition, 
which originated with Prof. George B. Shattuck, of the 
faculty of Johns Hopkins University, goes under the 
auspices of the Geographical Society of Baltimore, 
which defrays a portion of its expenses. Some of the 
principal lines of research will be amid the animal 
and plant life of the islands, which is known to exist 
in great variety. The geology of the group will also 
be examined, and a bench mark will be left with the 
view of ascertaining to what extent, if any, the Ba- 
hamas are sinking or rising above sea level. The in- 
dustries will be made the subject of a special chapter 
of the reports, as well as the physical condition of the 
inhabitants, the extent of the commerce of the prin- 
cipal towns, and any other economic features which 
may suggest themselves. 

The expedition will, go to the Bahamas in a sailing 
vessel especially equipped for the purpose. It is pro- 
vided with a steam launch for journeying between the 
islands to be visited, while a member of the Geo- 
graphical Society has donated a glass-bottomed boat to 
aid in examining the extensive marine growth. One 
of the cabins of the vessel has been converted into a 
dark room for photographic work, as the camera will 
be used very largely in various phases of the investiga- 
tion. An elaborate outfit of scientific apparatus for 
studying the meteorology and climatic conditions, also 
for microscopic examination, has been provided, and 
an ample store of provisions will be taken so that the 
investigators can be provided for while visiting unin- 
habited islands of the group. 

The diseases which may be prevalent and general 
sanitary conditions will be included in the investiga- 
tion. TIsis portion of the work will be in sharge of 
Dr. Clement A. Penrose, of Baltimore, assistant director 
of the expedition, who has arranged an elaborate equip- 
ment for this purpose. 

Although within a short distance of the mainland 
of the United States, the Bahamas are comparatively 
little known from a scientific standpoint, and it ts be- 
lieved the expedition will result in some very inter- 
esting disclosures being made. At present about twen- 
ty of the islands are inhabited, the principal popula- 
tion being at Nassau, the capital. Less than 50,000 
persons, however, reside on the group and only about 
11,000 of these are whites. Among the industries which 
will be investigated are the sponge and pearl fisheries, 
the production of sisal fiber, salt making, and the cul- 
tivation of pineapples and oranges. An effort will be 
made to verify the claim that Watling Island is the 
San Salvador which Columbus discovered in 1492, and 
the expedition will give considerable attention to this 
island. 



ON A SINGULAR RADIATION PHENOMENON. 

It has frequently been observed that photographic 
plates will undergo in the dark a most noticeable 
blackening under the influence of certain metals and 
organic bodies. Russell ascribes this phenomenon to 
a direct chemical action of the superoxide of hydrogen, 
causing a fairly strong veil to appear after develop- 
ment on the plates placed in its neighborhood. Though 
the same observer states this effect to be capable of 
traversing numerous solid and liquid bodies, no radia- 
tion proper is supposed to exist, but the formation of 
H.O, is thought to propagate, owing to the water or 
camphor contained in these bodies. 

This explanation, however, is contradicted by numer- 
ous facts. First, thin metal films are found to be per- 
meable as well. Moreover, the effect is by no means 
lessened when the surrounding vapors are blown away 
by means of an air current. L. Graets, in an article 
published in No. 5 of the Physikalische Zeitschrift, 
therefore suggests that the blackening might be due 
to an emission of particles of an unknown nature. 

The author records a similar, particularly striking 
phenomenon: When exposing, in absolute darkness, 
a photographic plate to the action of HXX by placing 
the sensitive face at a distance of some centimeters 
above the liquid and putting a metal piece of any 
shape, e. g., a copper cross, on the opposed face, an 
image of the metal is found after development, though 
the latter was not in the way of the rays. This faint 
but clearly distinguished image appears bright on a 
dark background. This phenomenon the author terms 
retrograde reproduction, as it is a production from 
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the back side of the plate. Other liquid or solid bodies 
may even be interposed between the plate and the 
metal, without the retrograde reproduction ceasing. 
The various liquids studied would exhibit a different 
specifical behavior, being more or less permeable. In 
the case of a chemical reaction occurring between the 
metal and the liquid, the metal will appear with par- 
ticularly bright tints on the image. The author thus 
succeeds in producing photographic images of chemical 
processes in a perfectly spontaneous way. 

These phenomena afford moreover a most sensible 
test of the thermic state of the plate, the images ob- 
tained being direct thermo-photographs. 

As regards the bearers of these phenomena, the 
author only makes negative statements; they cannot 
be due to a direct action of H 2 0,, oxygen, or ozone 
vapors. Nor are negative ions likely to be operative, 
as no electrical effects are observed. A striking feat- 
ure is the dependence upon temperature, no similar 
behavior being known in the case of any other radia- 
tion phenomenon. A. G. 



OBSERVATION WAS KITES. 

As a result of the success which Col. S. P. Cody has 
achieved in his experiments in aerial flight by" means 
of kites, he is now carrying out a series of trials for 
the British Admiralty with his aeroplane, which was 
described at length a few weeks ago in the Scientific 
American Supplement. 

With this apparatus the inventor has completed 
some remarkable performances. At Newcastle-on-Tyne 
he succeeded in flying his kites to a height of only 
1,000 feet below the record altitude attained at the 
Blue Hill Observatory. On this occasion he could 
easily have attained a much greater height, but for 
the insufficiency of paying out wire on his drum. 
This flight was carried out purely for meteorological 
purposes, the kite being equipped with a specially- 
devised appliance for automatically registering; at the 
maximum height reached, the wind velocity by means 
of an ingenious anemometer, the temperature of the 
atmosphere, and the barometric pressure, the records 
being obtained upon a paper drum similar to those 
of the barograph. By means of this ascent some 
valuable data was obtained relative to the conditions 
reigning in the upper strata of the atmosphere. 

But although it has proved successful, in meteoro- 
logical observations, the kite has been designed for 
the express purpose of solving the problem of aerial 
flight. In this direction the inventor's attempts have 
surpassed all previous efforts. Major Baden-Powell, 
of the British army, some years ago contrived a kite 
which succeeded in lifting a man some 12 feet in 
the air, but as the apparatus was somewhat clumsy 
in character, and the results achieved of no practical 
utility, further experiments with this aeroplane were 
abandoned. Hitherto, the greatest altitude attained by 
man by means of a kite is about 100 feet, but at Wool- 
wich a few weeks ago Col. Cody eclipsed this limit 
by ascending to a height of 600 feet quickly and with 
facility, and he would have risen still higher, but for 
the fact that this was deemed sufficiently conclusive 
to the members of the British War Office who were 
witnessing the experiments. The British military and 
naval departments are following the trials with the 
Cody apparatus, with a view to adopting it in the 
services if its practicability and reliability can be 
established. At the test at Woolwich, although the 
weather was rather inclined to be boisterous, the 
inventor was carried into the air with perfect steadi- 
ness, and he had no difficulty in controlling his posi- 
tion while in the air. 

The War Office, after its experiences with the 
balloon during the South African campaign, is inclined 
to the opinion that it is not an ideal means of aerial 
reconnoitering of the enemy's country and movements. 
Being held captive, the balloon is in constant move- 
ment, rendering survey by the occupants of the car 
through field glasses extremely difficult and unreliable. 
On the other hand, the kite is remarkably still — almost 
stationary — when flying, so that observations can be 
carried out with success. 

Having established the utility of his kite for military 
purposes Col. Cody next proceeded to demonstrate its 
serviceability to the naval authorities. To a fleet at sea 
some means of reconnoitering from an aerial position is 
even more important than on land to an army. Attempts 
with balloons held captive to a vessel have proved 
that the defects exhibited in military operations are 
accentuated, especially when we consider that a ves- 
sel moves far more rapidly through the water than 
an army corps can travel over land. With a kite, 
however, as Cody has shown, when the vessel steams 
against the wind, the increased atmospheric resist- 
ance offered to the planes of the kite only serves to 
keep it steadier, while if the vessel remains at anchor, 
the man in charge of the kite has greater possibility 
of shifting his position while aloft without any as- 
sistance from the ship below. With a balloon this is 
absolutely impossible, since this vessel is quite at 
the mercy of the wind, and naturally has a tendency 



to travel in that direction in which the wind chances 
to be blowing at the time. With his kites, however, 
Col. Cody has been able, while in the air, and with 
the ship riding at anchor, to shift his aerial position 
from a point at an obtuse angle to the deck succes- 
sively to a position perpendicular, and finally to a 
point at an acute angle, to the vessel below. The 
inventor has succeeded in bringing the kite over to an 
obtuse angle of 140 degrees against the wind by the 
manipulation of the apparatus from his seat upon the 
lifting kite. 

■ m 1 ■ 1 m 

TOMATO CULTURE IN THE SOUTH. 

BY GUY E. MITCHELL. 

The place where tomato culture can be said to have 
attained its highest degree of perfection is Crystal 
Springs, Miss., and the methods employed by the grow- 
ers of that section can be advantageously followed by 
every gardener, if not commercial grower. The un- 
usual feature of the system consists in pruning the 
plants, and the plan has been followed by the writer 
in his home garden since 1895, when he learned of it 
in the Florida winter tomato section. 

Coincident with the appearance of the third leaf of 
a young tomato plant will come a sucker or branch; 
and as the plant grows, additional suckers will appear 
in the axil of each leaf until a. vigorous plant will 
have twenty or more branches, the larger ones having 
branches of their own, and the whole plant spreading 
over an area of ten or twelve square feet. Such a 
plant of course requires an immense amount of soil 
nutrition and moisture to support its foliage. The 
Crystal Springs planters set their tomatoes somewhat 
nearer than do ordinary growers — as close as three 
by three and one-half feet — and when the first sucker 
is two inches long it is pinched out, as are likewise 
all suckers appearing thereafter. Before the plant be- 
gins to fall, light pine stakes are driven in the ground 
and the plants tied to them with ordinary white cotton 
strings. The tomato is then trained up this stake, re- 
quiring three or four tyings, until it reaches the top, 
four feet from the ground. Then the bud is pinched 
out. This gives a plant with about twelve or fourteen 
great leaves, four times the size of the ordinary to- 
mato leaf, and five or six clusters of magnificent, per- 
fect fruit. The patch now looks like a diminutive 
orchard loaded with fruit. Bushels of ripe tomatoes 
are in plain sight as the eye wanders over the field. 
Under this method there is no danger of tomatoes rot- 
ting or mildewing; they ripen seven or eight days 
earlier than if the plants are left to their own devices 
or stalked in the ordinary way, and it is practicable 
to get through the rows at any time and keep down ob- 
jectionable weeds, and perhaps the most important, the 
plants having a comparatively small leaf surface for 
transpiration do not require nearly so much moisture 
to mature their fruit. 

If a somewhat bushier plant is desired, the vine can 
be trained to two instead of to a single stem. 



minutes west longitude. We are now en route to Dur- 
ban. All well." A message from Prof. Drygalski, at 
Durban, says the ship behaved splendidly. He adds 
that he is forwarding reports. 



A KITE COMPETITION. 
An interesting competition is to be carried out under 
the segis of the Aeronautical Society of Great Britain, 
to ascertain the maximum height to which it is possible 
to fly kites. The trials will take place on the Sussex 
Downs. The contest is of an international character, 
so as to obtain considerable data relative to the utility 
of kites for meteorological operations, and the best type 
of kites with which to attain high altitudes. There is 
no stipulation regarding the size ofthe kites, but only 
single kites must be employed, and a height of 3,000 
feet is fixed as the minimum. The duration of flight 
must be one hour. Each kite will carry a weight of 
two pounds to represent scientific instruments. Sev- 
eral enthusiastic kite fliers have decided to participate 
in the contest. Various materials in the manufacture 
of the kites will be employed. Most of them will be 
made of canvas, but one will be flown constructed of 
aluminium. This is a decided novelty, but it is antici- 
pated that it will work satisfactorily. The string is 
steel wire wound upon a big reel, and weighing 15 
pounds to the mile, so that at an elevation of 15,840 
feet the kite will have to support a weight of 45 pounds. 
There will also be an exhibition flight by Mr. Patrick 
Alexander of almost every kind of kite used by man, 
inclusive of the Japanese and Chinese. In the event of 
there being insufficient wind to lift the kites from a 
stationary position, it is proposed to employ motor cars 
to give them a flying start, in precisely the same man- 
ner in which a boy runs, dragging his kite behind him 
in order to obtain sufficient atmospheric resistance to 
cause the kite to rise. 



The German government has received a telegram 
from Lorenzo Marquez. Portuguese East Africa, stating 
that the captain of the Norwegian bark '"Garcia" has 
delivered to the German consul there a letter from the 
"Gauss," dated from the Indian Ocean May 5, as fol- 
lows: "We wintered well off newly-discovered land in 
66 degrees 2 minutes south latitude and 89 degrees 48 



SCIENCE NOTES. 

Dr. Koldeway announces that the excavation of the 
Ishtar gate at ancient Babylon is now completed. The 
gate is of imposing size. Six hundred cases of tiles, 
reliefs, and other objects, which once decorated the 
palace of Nebuchadnezzar have been shipped to Ger- 
many. 

The peach crop this year, owing to the heavy frost 
which caught the blossoms just as they were swelling 
and opening, will be very light in the eastern part 
of the United States, but it will be not less than it 
was before the landing of Columbus, for the peach is 
an Asiatic product; the Yang-tse-kiang country being 
the home of this fruit. The Chinese have always been 
familiar with the peach from earliest records. In 
the Celestial kingdom the peach blossom ts used in 
ceremonials, something after the manner of the orange 
blossom among ourselves. The Department of Agri- 
culture has had an agent in that section of China 
studying the early history and evolution of this fruit. 

Considerable interest has been aroused in this coun- 
try by the publication of the French method of pro- 
ducing alcohol from calcium carbide. The idea is 
by no means new. There are two simple processes by 
which this can be done. One of these was described by 
Col. J. Colton Lynes in the Scientific American for 
June 9,. 1897. Col. Lynes has practised the method of 
producing alcohol from calcium carbide from acety- 
lene for nine years, and has made many demonstra- 
tions of it. He first used it in 1894, perfecting and 
developing the method of Berthelot, which was put 
forth many years ago. Col. Lynes informs us that he 
was the first man in the United States to employ this 
method. According to calculations which he has made, 
pure alcohol can be produced by this process at the 
cost of ten cents a gallon. 

The following Committee of Organization for tho 
United States, for the Eleventh International Congress 
of Hygiene and Demography, to be held in Brussels, 
September 2 to 8, 1903, has been appointed, at the re- 
quest of the Belgian government, by the State Depart- 
ment. * Dr. E. A. de Schweinitz, the Columbian Uni- 
versity, Washington, D. <"!.; Dr. A. B. Richardson, the 
Columbian University, Washington, D. C; Dr. John 
Marshall, University of Pennsylvania, Philadelphia, 
Pa.; Dr. Harrington, Professor of Hygiene, Harvard 
University, Boston, Mass. The committee desires to 
secure the co-operation of all of those in this country 
who are engaged in hygienic work, both in attendance 
at the meeting in Brussels and in sending papers 
to the Congress. The Congress will be divided into 
two sections: First, Hygiene; second, Demography. 
The subjects which will be considered are the rela- 
tion of bacteria and parasites to hygiene, the hygiene 
of foods, the treatment and prevention of commun 
cable dieases, etc. The important subject in its vari 
ous phases of the communicability of tuberculosis will 
be discussed by prominent men. Those who wish to 
attend or send are to notify E. A. de Schweinitz, Wash- 
ington, D. C. 

The effect of water impregnated with various 
chemicals, not only on the public health but on steam 
boilers, and in the various arts and manufactures will 
be systematically investigated by the Geological Sur- 
vey. Heretofore strict adherence to the most approved 
scientific methods has made the work expensive and 
has prevented its assuming the general character like- 
ly to be productive of the most utilitarian and 
widespread results. The Geological Survey will en- 
deavor to secure simply results sufficiently accurate 
for all practical purposes without the additional work 
and expense essential to the more delicate analyses. 
The experience of the Survey thus far is that a large 
number of determinations of approximate accuracy 
are, in the aggregate, far more useful than a few de- 
terminations made according to refined methods. The 
Survey has endeavored to interest the attention of 
various chemists in the country in this matter. A 
widespread discussion has been carried on concerning 
the most useful means by which rapid and approxi- 
mately accurate results can be reached. The opinions 
of these chemists are being collected, and from them 
there is in process of construction a scheme by which 
large areas can be chemically surveyed. Many rail- 
roads in the United States maintain chemical labora- 
tories, and the results of the analyses of water found 
along various rights of way furnish a clear conception 
of the character of the available waters along these 
narrow lines. The work involved in a chemical sur- 
vey, however, as it has been carried on in the past, is 
necessarily expensive and exceedingly slow, and there 
has been great need of rapid and practical fi°Ul meth- 
ods whereby a large number of analyses can be made 
at small cost. 
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A NOVEL AUTOMOBILE LAWN MOWEB. 

BY WALDON FAWCETT. 

One of the most powerful as well as one of the most 
interesting automobile lawn mowers which have been 
placed in service in the United States is that which 
has lately been constructed for the national govern- 
ment for use on the grounds of the United States 
Capitol at Washington, one of the largest 
lawns in the world. The new motor not 
only exerts a time-saving and labor-saving 
influence, but is proving an important factor 
in the work of beautifying the grounds, in- 
asmuch as it has afforded a solution for sev- 
eral heretofore perplexing problems in the 
proper maintenance of so great an expanse. 

The new power lawn mower is a 15 horse 
power gasoline machine weighing approxi- 
mately 2,000 pounds. It cuts a swath of 30 
inches, but such is the speed at which it 
may be operated and the facility with which 
it may be handled that the new mower is 
capable of doing the work of the two horse 
machines which it displaced, and this de- 
spite the fact that th6 latter cut a swath of 
36 inches. As will readily be appreciated, 
the cutting blades of the motor mower may 
be brought, in action, much closer to walls 
and trees than was possible in the case of 
the horse machines, and some idea of the 
saving of work thus effected may be gained 
from the fact that whereas more than a 
dozen men with hand machines were form- 
erly required to "clean up" after the large 
machines, less than half that force is now 
necessary. 

Perhaps the greatest advantage of the new 
mower is found, however, in that it does 
not in its operation inflict the slightest 
injury upon the beautiful lawns, the preser- 
vation of which is an important considera- 
tion in grass-cutting operations on the Capi- 
tol grounds. When the old-fashioned ma- 
chines were in use the hoofs of the horses 
tore up the turf, in many instances to a 
serious extent, particularly on the sides of 
the rather steep slopes approaching the Capi- 
tol building. With the horseless mowing 
machine not only is this eliminated but 
the condition of the turf is actually im- 
proved, since the new machine is a combi- 
nation mower and roller, the rollers being 
so placed with reference to the cutting 
blades that the lawn is rolled both prelimi- 
nary to and following the passage of the knives. 

The use of the new mower has enabled the main- 
tenance of a uniformity of appearance in the Capitol 
lawns which was previously unknown. The Capitol 
grounds comprise fifty-two acres, of which about thirty 
acres are in lawn. Under the old plan it was necessary 
for the machines to be kept in operation almost con- 
stantly, and even then the grass in different sections 
of the expanse was of such uneven height as, in many 
instances, to present a rather poor appearance. The 
new motor mower covers the entire lawn in less than 
a week, with reasonable allowance for Inclement 
weather, and in consequence 
the grass on all portions of 
the grounds is apparently of 
uniform height. 

The automobile machine 
which displaces, in addi- 
tion to the hand machines 
previously mentioned, two 
drivers and four horses, 
cost $1,500, and when oper- 
ated eight hours per day it 
consumes about one-quarter 
barrel of gasoline per day, 
thus making the fuel bill 
approximately $2 per day. 
It is claimed that by reason 
of the exceptional, staunch- 
ness of construction which 
characterizes the new ma- 
chine the expense for repairs 
will be less than in the 
case of the horse machines. 



merce and boards of trade of the principal maritime 
cities of the world, asking for advice as to the best 
methods to be pursued in order to obtain more satis- 
factory results in a possible future competition. Many 
replies were received and many suggestions made. A 
report containing the various recommendations and 
suggested changes was submitted by the Intermaritime 
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Association but a short time ago. The founders of the 
Anthony Pollok prize intend shortly to pass upon the 
report and adopt resolutions for the final disposition of 
the prize. Whatever decision will be reached will be 
duly announced in these columns. 



A NEW AND SANITARY PROCESS OF POURING BRASS 
IN CASTING. 
Owing to the dangerous conditions under which 
many industrial workers ply their trade, inimical to 
their health, any invention that may be devised to 
render such work less deleterious is not only a boon to 



Tbe Anthony Pollok 
Prize. 



No doubt many inventors 
are wondering what disposi- 
tion has been made of the 
Anthony Pollok prize. 
Communications which have 
been received by the editor from Paris state that, ow- 
ing to the unsatisfactory results of the former compe- 
titions, the founders of the prize were undecided as 
to what should be done. Before taking any steps it 
was thought advisable to make an investigation. The 
Intermaritime Association in Paris sent out letters to 
the leading maritime associations, chambers of com- 




POURING BRASS BY THE LYNES METHOD 

Atmosphere clean ; fumes escaping through flexible exhaust pipe. 



POURING IN THE OLD WAY. 

Air charged with poisonous zinc oxide fames. 



the workmen engaged in such occupation, but is also 
of inestimable benefit to the welfare of the particular 
industry itself, since thereby its prosperity is con- 
siderably increased owing to the improvement in the 
physical condition, vigor, and activity of the workmen. 
One of the most dangerous trades at present in ex- 
istence, at any rate so far as the health of the em- 



ploye is concerned, is that of brass pouring and cast- 
ing. The noxious fumes — zinc oxide — exuded from the 
molten brass exercise a most prejudicial effect upon the 
constitution of the operators. Consumption, asthma, 
and ague are the most common maladies attributable 
to this poisoning, while the mortality among the work- 
men is also very high. In Birmingham, the center 
of the brass casting and founding industry 
of Great Britain, brass casters seldom sur- 
vive 55 years of age. Among the 2,000 men 
employed in this trade, there are not more 
than five alive to-day whose age exceeds 60 
years. As a general rule, a brass caster is 
totally unfit for work by the time he is 50, 
since when he has attained that age, owing 
to the prolonged inhalation of the poisonous 
fumes, his system is so undermined that he 
has the appearance of a man ten years 
older. 

Legislation has considerably improved the 
unhealthy conditions under which the oper- 
ator works, by insisting upon more extens- 
ive ventilation and appliances for washing; 
but little good effect has thereby resulted 
in the minimizing of the injurious effects 
exercised upon the constitutions of the me- 
chanics. 

Brass casting consists in the main of four 
operations, viz., melting, molding, coring, 
and pouring. It is the last-mentioned pro- 
cess which is attended with the greatest 
danger. When the metal has been melted to 
the requisite point, the molds into which it 
is to be poured are ranged against a settle 
in a slightly leaning position. The caster 
lifts the pot with its liquid contents from 
the furnace by means of a pair of tongs, 
and rests it for a moment upon the ground 
to remove the dross from its surface by 
skimming, previous to pouring it into the 
mold. This accomplished, the pot is then 
placed on the settle, tilted forward, and the 
contents are thus poured slowly into the 
orifices of the mold. While this work is in 
progress, the molten brass gives off thick 
copious clouds of zinc oxide fumes, with the 
result that the caster is soon enveloped in 
an impenetrable haze, and only escapes 
asphyxiation by keeping his nose and mouth 
closely muffled, running into the pure at- 
mosphere outside the foundry as soon as 
possible, which in itself is a dangerous ex- 
pedient. A very comprehensive idea of the 
extent to which air in the shop becomes vitiated is 
afforded by our illustration, showing the operation in 
progress. The men are scarcely discernible. 

A simple and efficient apparatus, however, has now 
been devised by a Birmingham brass-founding engineer, 
Mr. W. Lynes, whereby the work may be carried out 
with absolute safety, and without any injurious effects 
upon the health of the workers. In this device the 
caster places a hood or lid upon the mouth of the pot 
as he withdraws it from the furnace. It is then placed 
on a ring, so as to get the correct position, and he then 
attaches an exhaust trunk, consisting of a long length 
of flexible tubing, to the 
hood of the pot. This tube 
terminates in a galvanized- 
iron pipe, which extends 
throughout the length of the 
workshop and serves to 
carry off all the noxious and 
poisonous fumes from the 
molten metal and discharges 
them into the outer atmos- 
phere without coming into 
contact with the operator at 
all. 

Even the skimming pro- 
cess may be carried out suc- 
cessfully without the fumes 
escaping into the factory. 
For this purpose a special 
skimming trough is hung 
on the pot in front of the 
pouring hole in the hood. 
One half of this trough is 
fitted with a shield made of 
wire gauze, and the fumes 
escaping from the metal are 
deflected during the skim- 
ming process 'by means of 
this shield into the exhaust 
pipe. After the skimming 
a plain cover is placed upon 
the pot, fitting tightly, and the pot is thus taken to 
the molds for the brass to be poured out, which opera- 
tion is accomplished without the fumes escaping mean- 
while. By this means pouring the metal may be 
carried out with the same ease as under the older and 
more exposed process, while it is far quicker.. At one 
demonstration before the British government inspector 
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of factories, a workman using this apparatus poured 
a heat in a minute less time than the workman who 
was not supplied with the appliance. The apparatus 
does not offer the slightest obstacle to the man's opera- 
tions, since he can clearly see what he is doing through- 
out the process. Our photograph showing the apparat- 
us in operation affords a striking testimony of the 
purer atmospheric conditions under which the work- 
men labor with this appliance, since only five per 
cent maximum of the fumes escape into the air within 
the factory. 

But the invention possesses another valuable feature. 
The zinc-oxide fumes emitted from 
the molten brass, as is well known, 
are a commercial commodity. This 
chemical is deposited upon the in- 
side of the flexible tubing and gal- 



vanized pipe, whence it can be easily recovered. About 
ninety per cent of this scale is zinc oxide, so that the 
process of recovering the chemical from the deposits 
is neither expensive nor protracted, owing to its 
abundance. The main galvanized-iron trunk, in which 
the flexible exhaust pipes connected to the hoods fitted 
to the pots terminate, are provided with dampers, so 
that they may be shut off as desired. The zinc oxide 
deposit within the exhausts is removed by means of 
a brush; and so quickly and thickly does it collect, 
that cleaning has to be done at least once a week to in- 
sure a clear passage for the fumes through the pipes. 



So successful has the apparatus proved itself, that 
its more extensive utilization is being strongly recom- 
mended by the inspector of factories as an efficient so- 
lution of the problem of rendering the brass-casting 
industry less dangerous to the health of the workmen 
employed therein. 
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Sectirn Showing: the Prin- 
ciple of Deflection of the 

Acousticon. 




NEW INSTRUMENTS FOB ENABLING THE DEAF TO 
HEAB. 

About a hundred men and women recently gathered 

in the laboratory of Mr. Miller R. Hutchison, in New 

York city, for the purpose of witnessing tests of 

certain instruments which he has 

devised to enable deaf mutes to 

hear. The results attained were 
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The Acousticon. A Portable Apparatus for the Deaf, 



Another Form of Acousticon. 




How the Acousticon is Carried, Showing: the 
Compactness of the Apparatus. 



The Massacon. A Photo-Electric Ear-Massaging- Device. 



Listening 1 to Music, Transmitted by the Opera Box. 




Teaching a Deaf Mute How to Hear and Speak with the Instruction Outfit. 

NEW INSTRUMENTS FOB ENABLING THE DEAF TO HEAB. 



The Desk Outfit. 
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almost incredible. A young woman of twenty-two 
who had lost sight and hearing at the age of six 
listened rapturously to the sounds of musical instru- 
ments and the human voice, conveyed to her for the 
first time since her affliction, by the new instruments. 
A boy student of the New York Deaf anil Dumb Insti- 
tution, who although deaf, had been taught to speak 
by watching the lips of others, repeated the words 
"papa," "mama," and "hello," after he had heard them 
with the aid of the apparatus, much to his own aston- 
ishment. A girl, born blind, deaf, and dumb, clapped 
her hands in ecstasy, when she heard herself utter 
"mama," and wistfully reached out toward the piano 
when the musician stopped playing and she no longer 
heard the harmonies that had thrilled her. Similar 
examples could be multiplied almost without end, for 
the instruments have been used on thousands of deaf 
and partially deaf persons. 

After having -witnessed so impressive a demonstra- 
tion, one comes away with the idea that after all no 
one, except the man whose auditory nerve is paralyzed, 
is totally deaf. Many of those whom we are accus- 
tomed to regard as deaf are only partially deaf. The 
essential parts of the auditory apparatus are still 
present. It is only the subsidiary parts that are miss- 
ing or defective. Your deaf mute, so called, is really 
not in need of an instrument which will amplify sound 
enormously. What he really needs is something to take 
the place of the missing or defective parts of his ear. 
And this is the result which has been attained in 
some of the instruments devised by Mr. Hutchison. 
In order to comprehend clearly what his apparatus 
really does it is necessary briefly to outline the struc- 
ture and functions of the human ear. 

The ear may be considered as composed of three 
parts — the external, the middle, and the internal ear. 
The visible ear is the external ear. It extends inward- 
ly to the ear drum. Here begins the middle ear, which 
may well be regarded as a cavity filled with air. This 
air-filled cavity contains the ossicles — a chain of three 
small bones, connected together and extended across to 
the entrance of the internal ear. Of these small bones, 
the first is attached to the ear-drum; and the last to 
a membrane in the entrance of the inner ear, called 
the "oval window." Beyond this window lies a column 
of liquid in which float some three thousand nerve 
terminals, which, on their route to the brain, are 
wound together into a cable, which is known as the audi- 
tory nerve. If this nerve be affected to such an extent 
that deafness results, hearing can not be restored, any 
more than a man whose optical nerve is affected can 
be made to see. Sound agitates the column of liquid 
with more or less violence, depending upon the volume 
and pitch of the sound, and other circumstances. Each 
of the three thousand nerve terminals selects its proper 
sound and conveys it to the brain by means of the 
auditory nerve. Acoustic vibrations will not pass from 
a gas to a liquid without the assistance of some inter- 
vening medium of translation. The atmosphere 
through which we talk is a gas; the internal ear is 
filled with a liquid. It is the function of the ear-drum 
and the small bones to take up the sound waves from 
the air, to translate them into mechanical movement 
in order that the liquid of the internal ear may be 
properly excited. Sound, conveyed by the atmosphere 
to the ear, causes the ear-drum to vibrate. The vibra- 
tions of the drum are communicated to the chain of 
small bones, which, as they move, cause the oval win- 
dow to pulsate, and hence the ear liquid to wash back 
and forth. Then the nerve terminals and auditory 
nerve are excited. 

It is the purpose of one of Mr. Hutchison's instru- 
ments (the "acousticon") to take the place of the 
middle ear. The "acousticon" is the outcome of a prior 
instrument, called the "akouphone," which has been 
abandoned for the reason that the new instrument 
better answers the purpose of transmitting articulate 
sound to the inner ear. Since important patents are 
pending on the "acousticon" we are able only meagerly 
to describe the principle, of its construction. 

The "acousticon" may broadly be considered a com- 
bined telephone and microphone. The principle under- 
lying the construction of the mouth and ear piece is 
well shown in one of the accompanying diagrams. 

The essential feature of the invention is a cup- 
shaped body, into the open end of which the sound- 
waves enter, the bottom or inner end of the body be- 
ing shaped to- reflect and concentrate the sound-waves 
and finally direct them backward until they strike the 
center of a vibrating diaphragm mounted in the cup at 
right angles to its axis. 

Besides the merit of compactness, the device is dis- 
tinguished by the fact that there can never occur that 
interference of reflected sound waves which is so grave 
a drawback to the use of tubes, trumpets, and horns. 
In addition to the mouth and ear pieces, an exceedingly 
small but powerful storage battery, so small indeed, 
that it can be slipped into the coat pocket, is employed. 

It is one of the peculiarities of the "acousticon" that 
the articulation of the spoken words is magnified, and 
not so much their sound-volume. In other words, the 
instrument talks inversely. A deaf mute who has 



never heard sound must learn not only to know what 
sound is, but, what is of more importance, must learn 
the meaning of different articulations. For that rea- 
son the "acousticon" has been designed not to amplify 
sound-volumes, but to emphasize articulation by mag- 
nification. So admirably has this result been accom- 
plished that even a faint whisper is clearly heard by 
the deaf mute. 

The "acousticon" is not intended for indiscriminate 
use by the deaf. The art of hearing must first be 
taught. And for this purpose an instruction outfit has 
been devised, which, since it is not intended to be car- 
ried about by the deaf mute, is of more pretentious 
appearance and size than the "acousticon." The 
mouthpiece and the earpiece of this instruction outfit 
are each provided with a nosepiece by which the nasal 
sounds, which by other instruments are either lost or 
only partially transmitted to the ear, are wholly con- 
veyed to the earpiece. The nosepiece serves the sub- 
sidiary purpose of preventing the pupil from watching 
the movements of the lips; for many deaf mutes are 
wonderfully skillful lip-readers. Instruction in the art 
of hearing is of far more importance than may be 
imagined. The normal man has the faculty of elimi- 
nating sound and of concentrating his sense of hear- 
ing on one particular sound. To such an extent is this 
faculty sometimes developed that an experienced tele- 
graph operator can translate the message sent or 
received by a single telegraph instrument, despite the 
inces-sant ticking of a hundred others in the same room. 
On the other hand, the deaf man who has either never 
heard at all or has forgotten how to hear, does not 
possess this power of elimination and concentration. 
If the "acousticon" were allowed to convey the sounds 
of the outer world to him he would hear so much 
that it may be said he hears nothing, paradoxical as 
that may seem. In other words, he hears not only 
the sound of the human voice upon which his mind 
ought to be bent, but also the rattling of wagons in 
the street, the walking of persons in the room, and 
the miny sounds which we have all become so accus- 
tomed to that we no longer heed them. Practice is nec- 
essary before the deaf man can eliminate sounds he does 
not wish to notice. And this practice he acquires by 
means of the instruction apparatus in the hands of a 
competent teacher of deaf mutes. By means of this ap- 
paratus he not only learns what articulate sound is, 
but also acquires a feeling for vocal inflection. Many 
deaf mutes, although they can not hear, have been 
taught to speak. Unable to hear, however, their utter- 
ances are almost inflectionless, hard, and unmelodious. 
The instruction outfit enables them to learn something 
of the nature of pitch and inflection. After the pupil 
learns to speak properly, a special "acousticon" is pro- 
vided for him, just as special lenses are prescribed for 
the eye. 

Here two ingenious modifications of the "acousticon" 
should be briefly referred to — the one a portable out- 
fit for the collection of sounds in concert halls and 
theaters, the other a desk outfit. The first of these, 
which may be termed the opera outfit, consists of a 
double sound-receiving instrument contained within a 
small box, and has been used with marked success by 
deaf mutes in listening to orchestral music. Indeed, so 
sensitive is the device that spoken words can be heard 
by the deaf at a distance of twenty-five feet and more. 
With this instrument, the previously mentioned girl 
who had lost both sight and hearing at the age of 
seven, was able to enjoy the music at the opera in 
New York city, as if she had never been stricken. The 
desk outfit mentioned comprises a collector of sounds, 
of parabolic cup-shaped form, by which the sounds are 
amplified for hearing with a regular "acousticon" 
earpiece. This earpiece is hung upon a hooked switch- 
arm, which, when the earpiece is removed, automatic- 
ally turns on the batteiy current. The speaker talks in 
the ordinary way, in his usual conversational tone, 
without placing the mouth to any instrument. The 
hearer uses only the earpiece, which is so small that it 
seems as if he were holding his hand to his ear in order 
to catch the spoken words more easily, just as every 
one who is hard of hearing naturally does. 

Another instrument invented by Mr. Hutchison is 
the "massacon," to be used for phono-electrically mas- 
saging the ear in cases of deafness resulting from ca- 
tarrh. Probably 65 per cent of those who are deaf 
or hard of hearing may safely attribute their afflic- 
tion to catarrh, associated with after-acquired sec- 
ondary troubles. The "massacon" is not a device to 
enable the deaf to hear, but a contrivance for produc- 
ing sharp impinging sounds to exercise the enervated 
and disused middle ear and adjacent parts. It is not 
an instrument to he carried on the person, like the 
"acousticon," but to be used by physicians only, at 
whose discretion it may be prescribed for individual 
use by the patient. It has been stated that the middle 
ear is an air-cavity in which the three small bones 
or ossicles are contained. The air enters the middle 
ear through the Eustachian tube, extending to the ear 
from the nasal cavity. The Eustachian tube is lined 
with mucous membrane; so is the middle ear cavity. 
The small bones of the middle ear are covered with 



mucous membrane. Catarrh starts from the nose and 
creeps gradually through the Eustachian tube to the 
middle ear cavity. It spreads over the walls of this 
cavity and finally attacks the small bones, inclosing 
them in a firm anchylosis and binding them at the 
joints so- firmly together that they can no longer move 
individually to transmit sound from the ear drum to 
the internal ear. Deafness results, varying in degree, 
with the anchylosis. Inaction, due to catarrh, enervates 
the auditory apparatus. As any muscle of the body 
refuses to respond to the will after long disuse, so 
the ear, rendered inactive by catarrh, refuses to re- 
spond to sound. The "massacon," by massaging the 
small bones, restores to them their old vigor and suf- 
ficiently eradicates the effects of the catarrh so as to 
restore lost hearing, at least partially, and often fully. 
The principle of the "massacon" is simple enough. 
A diaphragm, contained in the earpiece, is caused to 
vibrate by means of an electromagnet with any de- 
sired rapidity. When the earpiece is held to the exter- 
nal ear, the vibrations are transmitted directly to the 
ossicles. Such is the nicety with which the instrument 
can be adjusted, that a movement in the small bones 
is produced, exactly equal to that incurred when they 
normally transmit sound waves. The parts thus stimu- 
lated soon regain most of their old activity. 



A COMPARISON OF THE GERMAN BATTLESHIP 
"WETTIN" WITH THE "MAINE. 1 ' 

BY TRED T. JANE. 

The "Wettin" is one of five sisters of the "Wittels- 
bach" class — "Wittelsbach," "Wettin," "Zaehringen," 
"Mecklenburg," and "Schwaben." Most are now in 
commission, or if not thus far advanced, at least avail- 
able should Germany need them. 

In the matter of date and conception the "Wittels- 
bach" class corresponds to the U. S. S. "Maine" class. 
Though they do not equal the American vessels in dis- 
placement they nevertheless represent much the same 
idea, the increased size of the "Maines" being largely 
due to the fact that they are given a superior radius 
of action — a strategical advantage. Neglecting this 
strategical quality for the present, we may compare 
the "Maine" and "Wettin" as two different methods of 
disposing of certain tactical qualities. The extra tons 
of coal carried by the "Maine," together with other 
weights, may be held to balance her superior weight in 
such a matter as displacement. 

With this preamble we may now tabulate the two 
designs against each other. There are, unfortunately, 
no other foreign ships of the same date and size. 
British ships running to 14,000 or more, the French 
"Suffren" to 12,728, and the Russian "Kniaz P. Tav- 
ritchesky" is, so far as can be ascertained, simply a 
copy of the "Maine" with minor alterations. 

Now, looking at the above comparisons, the first 
point of note is the difference in proportions, the 
"Wittelsbach" being a much narrower ship than the 
"Maine." This means that she should be relatively 
less handy. Since, however, her deadwood aft is very 
much cut away while that of the "Maine" is only so 
treated to a less degree, the tactical diameters do not 
greatly differ. This relative narrowness enables the 
"Wittelsbach" to do with 14,000 I. H. P. what the 
"Maine" requires 16,000 to accomplish; but on the 
other hand this extreme deadwood cutting in German 
ships causes structural weaknesses, displayed when 
the ships are docked unless the greatest care is taken 
in arranging the blocks. The 5% feet extra beam of 
the "Maine" does not look much, but coupled with 
her lesser length is relatively of considerable import- 
ance, and she should be by far the steadier ship of the 
two in a gale. She is, in fine, far better fitted to cross 
over to Europe than the "Wittelsbach" is to go over to 
America — though neither vessel, perhaps, is eminently 
suited to such a task. Ability to go a long voyage 
and fight at the end of it is the characteristic of Brit- 
ish battleships rather than of those of any other power, 
and it is secured at the cost of putting an armament 
decidedly inferior to the "Maine's" into a ship nearly 
three thousand tons larger. It is a heavy price — one 
that may hardly be worth paying for any other nation. 
It is evidently not so considered by Germany, whose 
ships are alternately believed to be destined to try 
conclusions with those of the United States and Eng- 
land. Compelled to adopt moderate dimensions by the 
shallow nature of their waters, the Germans have put 
their money on tactical features and let the strategical 
ones go. This, seeing that any great degree of excel- 
lence in both qualities on moderate dimensions is im- 
possible, seems the wiser course, though curiously 
enough the one and only watchword of the German 
navy is: "Attack. Be the odds ever so great the 
German fleet must always assume the offensive." Re- 
garded as a doctrine p\ir et simple it is an excellent 
doctrine, but so far as Germany is concerned, many of 
her ships coast defeffdei-s, all of small coal supply, it 
seems a little suggestive of knocking heads against a 
brick wall. The "Wettin" and her sisters can indeed 
cross the herring-pond at economical, speed, but they 
would arrive with depleted bunkers — the worst pos- 
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sible condition in which to fight a battle. Those who 
followed the war-game war in the Scientific American 
Supplement will remember how this difficulty operated. 
No German ships attempted to cross the Atlantic until, 
by a diversion in the Par East, all the seagoing Ameri- 
can battleships had been drawn away. 

German construction and German war theories do 
not, therefore, march hand in hand so far as opera- 
tions against America are concerned — or at any rate 
not up to and including the "Wittelsbach" class. With 
later ships there is a difference. But of this another 
time. 

As remarked above, in the "Wittelsbach" type, every- 
thing has been sacrificed for line-of-battle qualities — 



fined by the shape of the walls, is likely to spend much 
of its effort on the port-hole, kill the men inside and 
lift the gun off its bearings. An outward curve would 
greatly mitigate this. 

In this matter the "Maine's" port-holes are not much 
happier. The fall-in of them, though differing from 
the "Wittelsbach's," is likely to have the same result. 
The "Maine," however, is free from the small turrets, 
four of which occupy the "Wittelsbach's" upper deck 
amidships. Shell-fire is sure to jam these at once, and 
a gun that cannot train on to the enemy is as good as 
a gun destroyed. It is no unreasonable surmise that 
in the first five minutes of action a "Wittelsbach" will, 
of the nine guns on her broadside, be minus one or 



half an inch greater thickness, and the same on the 
battery, which is only some 120 feet in the German 
ship, against 200 feet in the "Maine." In the protection 
to upper deck guns weights must be fairly equal. The 
"Wittelsbach" has two extra guns to protect and four 
are in turrets which weigh more than casemates. But 
since the 6-inch gun casemate weighs something less 
than 25 tons, the 400 tons difference is not made up 
here. 

In the big gun turrets and barbettes the average 
thickness appears to be the same, the "Wittelsbach" 
having a general ten inches, the "Maine" a maximum 
of twelve to a minimum of eight. The barbettes both 
forward and aft are about seven feet higher in the 
German than in the American, and here no doubt 
extra weight is consumed. But as will be seen from 
the plan, the "Wittelsbach's" fore barbette does not 
descend to the protective deck — a weak point — and 
some saving of weight must be effected here. All told 
therefore it is not easy to see where the "Wittelsbach" 
consumes her extra 400 tons. Indeed, one is tempted 
to think that the official 4,000 tons is merely an esti- 
mate in round numbers dating perhaps from the days 
when the "Wittelsbach" was to have been a 12,000-ton 
ship. There is a rule-of-thumb approximation for Ger- 
man weights: One-third armor; one-third hull, fit- 
tings, etc.; one-third armament, ammunition, machin- 
ery, coal, etc. Probably it never pretended to be exact. 

The weights of the "Wittelsbach" are mostly not to 
be procured, so they can only be approximately esti- 
mated against the "Maine's." 

For what the comparison is worth it runs: 

" Wittelsbach. 11 ** Maine. 11 

Meter tons. Tone. 

Armor and deck 4,000 3,533 

Coal (normal and oil) 950 1,000 

Armament and ammunition* 941 1.058 

Machinery and water* 1,400 1.396 

Outfit, stores, equipment* 8(50 677 

Hull eay 3,649 4,836 

11,800 12,600 
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that is to say, guns and armor, for her speed is that 
of nearly all battleships now-a-days. ' As compared with 
the "Maine" guns, there is perhaps little to choose be- 
tween four 9.4's and eighteen 6-inch against four 12- 
inch and sixteen 6-inch. Greater as is the penetration 
of the 12-inch gun, in these days of capped shell the 9.4 
is good enough for direct impact against any armor at 
any range, while, if hitting at an angle be considered, 
both guns are likely enough to fail against the usual 
belt. 

The failure of the "Wittelsbach" type lies in the 
amateurish disposition of the guns. She is emphatically 
a "paper" design, everything being secondary to a 
fancy end-on fire. She bears eight 6-inch ahead where 
the "Maine" brings but four. But those four in the 
"Maine" can all blaze away without interfering with 
other guns. The eight of the "Wittelsbach" can per- 
haps do that, but they certainly cannot avoid being 
interfered with. The back fire of the 9.4's must affect 
the casemates underneath. In target practice both 
need not fire together, but in battle they will have to. 
The same thing to some extent may apply to the 
"Maine's" forward casemates, but these, unhappily 
disposed though they may be, are very differently 
placed to the corresponding German guns. All through 
in the matter of her 6-inch the "Wittelsbach" suggests 
a lack of consideration of practical points. For in- 
stance, the four battery guns that have no axial fire 
are nested in those curious inward curves that were 
invented so long ago as the seventies when the Aus- 
trian "Tegetthoff" was designed. Then they served 
the purpose of a sponson without its defects, for they 
allowed a large arc of training and did not project to 
catch seas. To-day, they can but serve as traps to 
burst high explosives and insure the maximum effect, 
for there is little glance-off with a high-explosive shell. 
The base may glance away, or start to do so, but the 
detonation U by then accomplished. The blast, con- 



both the forward ones from the blast of the big guns 
over them, minus both the small turrets from jams, 
and very probably one at least of the broadside guns 
fitted with "shell-traps." This is exclusive of what 
big-gun fire may do. All told, therefore, the arrange- 
ment of the "Wittelsbach's" secondary battery is by no 
means ideal; but there is no question but that she 
should be able to pour in a tremendous fire at the be- 
ginning of an action, if the Krupp guns are able to 
maintain anything like their nominal rate of fire, which 
is, to say the least, doubtful, despite the fact that" the 
German gunner is a good man. Indeed, it is on the effi- 
ciency of the personnel that Germany has to rely rather 
than on the efficiency of her designs. 

In the matter of armor, so far as weight is con- 
cerned, the German ship carries more than the Ameri- 
can one — 4,000 tons against 3,533. Allowing for meter 
tonnage, this means that the German ship has about 
400 tons more placed on her. (How and where this 
difference comes is rather difficult to make out.) The 
"Wittelsbach" has a main belt 183 feet long by 7 Ms 
feet high by 9 inches thick. So far as can be ascer- 
tained it is of a continuous thickness, both laterally 
and vertically. The corresponding belt in the "Maine" 
is 200 feet long, 12 inches in maximum thickness, thin- 
ning somewhat at the ends and reducing to 7% inches 
on the lower strake. It is of about the same width 
as that of the "Wittelsbach," and can certainly be no 
lighter. A 4-inch belt extends from the end of the 
main belt to the bow in both ships; in the "Wittels- 
bach" it goes to the stern also, whereas in the "Maine" 
it stops short at the after barbette. Both ships have 
3-inch decks, the approximate weights being 600 tons 
in both cases. The "Wittelsbach's" is perhaps a little 
less, as the "Maine's" is thickened to four inches a:t 
It is certainly not heavier than the "Maine's." 

In the upper belt, 183 feet long in the "Wittelsbach," 
200 feet long in the "Maine," the American vessel has 



Those figures marked with an asterisk are taken from 
the "Kaiser Friedrich," which carries exactly the same 
armament, and cannot certainly have heavier machin- 
ery, for she is a smaller ship. It is said that the 
"Wittelsbach's" machinery is relatively lighter, so the 
weight estimated above is probably approximately ac- 
curate. Stores, etc., may have been reduced a little 
below the "Kaiser Friedrich" standard, but they can- 
not have been greatly so. The hull of that ship, which 
is of 11,150 tons displacement, weighs 3,500 tons. 

It will be seen, then, that the "Wittelsbach's" chief 
score over the "Maine" is in weight of hull. Now 
the "Maine" has a relatively light hull — too light, 
some have said. The recent trouble with her on the 
gun trials indicates that there has been no prodigality 
in giving her strength. The "Wittelsbach" must be 
a good deal weaker. All experience would suggest that 
she is unduly and dangerously weak. We hear a good 
deal about the excellence of the work put into German 
warships, and there is a good deal of truth in it; but — 
no German ship has yet been in battle or even severely 
tried in a gale. Till one or two have survived these 
ordeals the impression will prevail that the German 
designers have cut things too fine and tried to get too 
much into a quart pot. 

In conclusion, attention may be drawn to the "Wit- 
telsbach's" excellent torpedo armament, two submerged 
tubes on the broadside, two trained 45 degrees abaft 
the beam and one in the bow, also an armored above- 
water tube aft. The "Maine" cuts a poor figure beside 
her here, and the smallness of her torpedo armament 
may well prove fatal in an engagement. 

A word may be said, however, about her extremely 
short main bolt. Under the barbettes there is only 4- 
inch armor, which any high-explosive shell will shatter. 
Water-line hits are likely to be rare in action, but if 
the ship does get hit here considerable trouble is like- 
ly to result. 
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THE NEW MOTOR CHAIB. 

The new motor carriage here shown is termed the 
"morette," and was one of the novelties at the last 
British Automobile Exhibition. As here shown, it 
is built to carry one person up to 12 miles an hour. 
The double morette can carry two per- 
sons side by side and a higher-powered 
motor is then used. 

The morette is started from the Beat 
by the lever B, shown, is steered hy the 
tiller handle, and has a footbrake acting 
simultaneously on the back wheel tires. 
The engine (which contacts with the 
front wheel tire), and all the parapher- 
nalia pertaining thereto, is disposed in an 
eminently neat fashion within the front 
frame. The basket body is wide and com- 
fortable, and is strengthened throughout 
with iron stays. The single morette is 
designed to carry one person at a speed 
up to 12 miles an hour. A double car- 
riage is also made, with, of course, a 
higher-powered engine to attain the same 
results. The prices of the two designs 
are respectively 50 and 70 guineas. The 
frame is very strongly made with 1%- 
inch steel tubes, and fully braced and 
strengthened to meet all strains, particu- 
lar attention having been paid to the at- 
tachments at ball head and rear axle — the 
vital points. The metal work is finished 
in any color, and nicely set off with alumi- 
nium-enameled panels. With regard to the Question 
of vibration, either from the engine or the road, 
elaborate precautions have been taken to insure the 
comfort of the rider, and render him or her immune 
from this undesirable accompaniment of his pleasure. 
The body of the carriage is isolated from the frame, 
being cradled between luxuriant C springs, while a 
padding of vulcanized sheet rubber has been inserted 
where the engine rests on the frame. Additional, there 
is the vibration-absorbing quality of the tires, the 
well-known Swain tire being recommended as standard. 
On the single morette, tandem 
non-slipping tires are fitted to 
the back wheels, and a plain 
motor cycle tire to the front 
wheel, the latter being also 
safeguarded within by the fit- 
ting of a self-sealing air cham- 
ber. In the double morette, 
motor cycle tires are fitted all 
round. The wheels are 26-inch 
back and 28-inch front. Com- 
ing now to the more mechani- 
cal, and certainly most vital, 
point of the propulsion me- 
dium, the morette engine will 
be found to be one of the most 
efficient on the market, while, 
as we have remarked above, it 
is automatic in every action, 
requiring no expert knowledge 
to manipulate it. It is a two- 
cylinder valveless motor. The 
flywheel, which is plainly 
shown in the illustration, car- 
ries on its inner side a rubber- 
covered driving pulley, which 
is in frictional contact with 
the tread of the front tire. 
The engine is carried on a 
bracket behind, and attached 
to the crown of the front fork, 
the latter being more than suf- 
ficiently strong. The engine is 
carefully balanced upon both 
sides of the front wheel. It is 
lubricated upon the chop feed 
principle, the oil being atom- 
ized as it is carried into the 
engine with the petrol mixture. 

The cylinder of the engine 
when in action is inclined 
slightly upward. The well- 
known P. N. carbureter of the 
latest type is fitted, and this is 
placed where the most even 
temperature is insured. The 
petrol tank holds a supply 
sufficient for 70 miles' actual 
use. The catalytic system of 
ignition has been successfully 
introduced here. The great 
advantage of this system is 
that the electric spark is only 
required for the first explosion, 
the subsequent firing being 
automatic. Thus a very 
diminutive battery suffices for 
an indefinite length of time, 
and unsightly wiring is entire- 



ly eliminated. As we remarked above, the engine is 
started from the seat by the operator pulling the 
lever, B, shown in the illustration. This lever- oper- 
ates through free wheel clutches on both rear wheels. 
At each pull the carriage is impelled forward a cer- 




A MOTOR CHAIR. 

tain distance, until ultimately the engine takes up 
the running. The driving-pulley being in frictional 
contact with the front wheel, is rotated by this motion, 
and the engine started. The standard powers of the 
engines are 1VG horse power for the single carriage 
and 2Vi horse power for the double morette. This is 
calculated to be sufficient for all general purposes, and 
will take the morette up the steepest hills in the coun- 
try, always provided the passenger alights on, these 
occasions, retaining control, of course, while walking, 
on the tiller handle. The object is not so much to 




A. M. Schreycr One-third Down the Incline of the Chute. 




A. M. Schreyer Making a Sensational Dive from a Chute. Path Traversed in Flight Is 105 Feet. 
A DARING FEAT IN THE AMUSEMENT LINE. 



provide a high-power vehicle as one of moderate capa- 
bilities, which insures comfort and safety. A 2% 
horse power engine will at the same time be fitted to 
the single morette if desired. The entire control is 
by the tiller handle, the grip of which actuates the 
current by rotation. The position of the 
handle, as shown in our illustration, is 
the normal one, and represents the engine 
properly adjusted in running contact 
with the front tire. By raising the 
handle the engine pulley is freed from 
driving contact, while by depressing it 
the engine may be slowed or stopped if 
desired. Thus the speed and the brake 
are controlled by one hand, while the 
double-action foot brakes on the back 
wheels are an additional emergency safe- 
guard. It will be conceded that the mo- 
rette is distinctly a forward step in the 
provision of a practical motor carriage 
for the million. With automatic carbure- 
tion and ignition, and instantaneous con- 
trol of the engine and brakes by practi- 
cally the same motion, the acme of 
simplicity is attained; and it would seem 
almost an impossibility for a mistake of 
any kind to occur. 

^1 » >m 
A DARING FEAT IN THE AMUSEMENT 
LINE. 

Danger has always a great fascination 
for the peoples of all countries, especially 
where it is possible to be a passive participant. To 
"loops," "whirls," "aerial spirals" and other similar 
amusements we must now add one where the deus ex 
machina is reduced to its lowest terms; a simple in- 
cline, a fraction of a curve, and a platform a few feet 
long — that is all. It is no'jle in its simplicity. It is 
appalling to think of any wheelman who has the 
temerity to ride down an incline nearly one hundred 
feet high and after traversing a few feet of almost 
horizontal planking, detaches himself from his wheel 
and dives 105 feet through the air to a shallow tank. 
Yet this is done almost daily 
by Mr. A. M. Schreyer, and our 
staff photographer has succeed- 
ed in catching a picture of him 
in midair at a ride given spe- 
cially for the Scientific Ameri- 
can staff in New York. 

The chute is a light wooden 
structure measuring 98 feet in 
height at its top and 35 feet 
high at the lower end, or what 
in this instance might be called 
the "jumping off place." The 
total length of the structure is 
215 feet. The floor of the race- 
way is formed of slats placed 
three inches apart. A stripe of 
black paint indicates the cen- 
ter of the path. There is a 
slight curve at the lower end 
of the incline and this curve 
in turn gives way to a nearly 
horizontal pathway which is 
slightly tilted. The dive begins 
about 20 feet from the end of 
this section. The pool of water 
is 78 feet away and is 38 feet 
long, 8 feet wide and 4 feet 
deep. 

It would seem at first sight 
that, if this feat could be suc- 
cessfully performed, it could 
be repeated every day with as 
much precision as riding a 
loop, but this performance is 
one in which the conditions 
are constantly changing, and in 
which psychology plays an im- 
portant part. 

Before riding Mr. Schreyer 
gives himself half an hour of 
quiet and then mounts the 
lower end of the pathway. 
Here he studies the position of 
a flag beyond the pool, which 
is adjusted to meet various con- 
ditions of wind. He then 
mounts to the top where his 
helper holds his wheel. He 
carefully observes every fea- 
ture of the landscape, cheers 
himself up, and when he feels 
his nerve is at its best he re- 
leases himself and pedals down 
the incline at railroad speed. 
He holds his wheel to a painted 
stripe and looks out for a mark 
a little way beyond the curve 
which designates the spot 
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where he springs from the wheel. When he reaches 
the mark on the pathway he reverses his wheel in- 
stantly, and by a supreme effort he raises himself over 
the handle bars and hurls himself forward to the pool, 
never taking his eyes off the little flag. His dive 
really begins from the pedals and handle bars of his 
machine. He sails through the air, his body twisted 
and temporarily deformed, he swings himself around 
and gracefully descends into the tank amid the ap- 
plause of thousands. The wheel drops near the tank 
and is usually caught by men with a rope. The sensa- 
tion from the time the dive actually begins is beyond 
description. He laughs and sometimes talks to the 
men while in midair, although as we are dealing with 
minute fractions of a second the word is liable to be 
chopped off rather suddenly. Mr. Schreyer will prob- 
ably have very few followers, and they can rest as- 
sured that in New York at least the police look askance 
at such dangerous feats. Mr. Schreyer often carries 
a bucket of red fire and the effect is weird in the ex- 
treme. His present weight is 148 v. pounds; the bicycle 
weighs 24% pounds, and the average length of the 
entire trip is 3VL> seconds. Perhaps some of our mathe- 
matical readers will like to calculate the possible 
speeds at various points. The journey is made so 
quickly that the eye cannot see him leave the wheel. 
Few persons possess the requisite nerve and the mar- 
velous rapidity of thought which it requires for an ath- 
letic act of this kind. 



EVOLUTION OF THE HORSE. 

BY WALTER L. BEASLET. 

Among the recent features prepared by the Paleonto- 
logical Department of the American Museum of Natural 
History under the supervision of Prof. Henry F. Osborn, 
the curator, is a remarkable exhibit depicting the ances- 
try and evolution of the horse. The blue-ribbon high- 
stepper of to-day is authentically traced back three mil- 
lion years or more. At this remote time he was about the 
size of a fox, only sixteen inches high, having four 
and Ave toes, with which he scampered over the 



skulls, numerous fore and hind limbs In perfect state 
of preservation, from which a complete skeleton has 
been constructed. These were found in a section 
known as the Niobrara beds in South Dakota. The 
difference between the skeleton restored from this 
find and the domestic horse of to-day is chiefly in pro- 
portions. The skeleton represents an animal with 
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THE WILD HORSE OF ASIA. THE LAST LIVING 
ANCESTOR OF THE MODERN HORSE. 

head about the size of a large draught-horse, but with 
the height of body and length of limb of an ordinary 
Western pony, and with a length of body very similar 
to that of the zebra. While extinct horse remains 
have been found in various parts of the world, the 
most complete and best-known series comes from the 
western part of our continent, which, during the Ter- 
t i a r y Period 
and Age of 
Mammals, was 
a great Lake 
Basin. After 
being drained 



of the horse which once inhabited this Lake Region. 
The earliest recognized ancestor of the horse family 
is Eohippus, found in the Wasatch beds of Wyoming 
and New Mexico. He was about the size of a small 
fox, with four complete toes on the forefoot, and three 
on the hindfoot. He was fitted for swamps, and had 
simple, monkey-like teeth, and not at all like the com- 
plicated grinders of the horse of the present day. 
There is reason to believe that the still more remote 
ancestors of this and all other mammals had five toes 
on each foot, as in the forefoot of the earliest known 
stage is found a splint-bone, or small rudiment repre- 
senting a missing digit or thumb. The accompanying 
illustration clearly shows the life history and origin 
of the horse in the various successive developments 
of the feet, and is arranged according to geological 
periods. Those found in the lowest strata of the 
Eocene Age, representing the earliest stage of evolu- 
tion, are placed first, while the most recent ones, found 
in the uppermost strata of the Pleistocene, represent 
the final stage of evolution of the race, and are placed 
last. Viewing the specimens in the order of the age 
of the strata in which they were found, they show a 
regularly progressive change from the most ancient 
to the most recent times. In several of the first stages 
there are four complete toes on the fore, and three 
on the hindfoot. A new feature is observed in the 
Epihippus, that of the central toe of each foot is be- 
coming much larger than the side toes. In the next 
descent an important stage is reached, that of the 
Oligocene, out of which was evolved Mesohippus, the 
first three-toed horse. The middle toe is now much 
larger than the side toes, which bear very little of 
the weight of the animal, which is now about the size 
of a sheep. Miocene comes next in line with Hypo- 




EOCENE 

Hm4 r-o* 




OLIGOCENE 

;m rlo>M* H.». Thrw Jon or . 
Tl» Sis* Tom TmcJtIW Gnwl. 




PL E I STOC ENE 



..l')«I.-..'f , HoJ..n H... 



PLIOCENE 







\ 



Development from Five Toes to Three Toes. Development from the Miocene Three-toed Horse to the Modern One-toed Horse. 

THE EVOLUTION OF THE MODERN SINGLE-TOED HORSE FROM THE PREHISTORIC FIVE-TOED HORSE. 



marshes and shores of primeval earth. This note- 
worthy exhibit, the only one of its kind in America 
or elsewhere, is due to the Hon. William C. Whitney, 
through whose generosity a special expedition for the 
search of fossil horses was equipped and has been 
kept in the field for the past two seasons. The mate- 
rial gathered during this period, including some previ- 
ously obtained by the Mu- 
seum, together with a 
series of fine water-color 
paintings by Charles R. 
Knight, of wild asses, 
zebras, quaggas, etc., com- 
plete the display. The 
development of the horse 
is said to be one of the 
finest examples in exist- 
ence illustrating the doc- 
trine of evolution by means 
of natural selection and 
the adaptation of an ani- 
mal to its peculiar environ- 
ment. Several specially- 
trained and experienced 
investigators have carried 
on the field explorations, 
notably Mr. J. W. Gidley, 
who has made many suc- 
cessful finds of fossil horse 
remains on previous expe- 
ditions, and Mr. Barnum 
Brown. The crowning dis- 
covery of last season's ex- 
pedition was made by Mr. 
Gidley near the end of a 
six weeks' search, when he 
uncovered the remains of 
a small herd of fossil 
three-toed horses, having 



off, this vast tract turned partly into an immense arid 
and desert region known to-day as the Bad Lands, or 
Equus Beds. The scattered remains of the skeletons 
are now found petrified and imbedded in the great 
sandstone and clay rock formations, which are gradu- 
ally being worn away by the rain and the wind. Thus 
has been preserved a record of the successive species 
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THE FIRST PRIMITIVE FOUR-TOED HORSE. 



SIXTEEN INCHES HIGH. 
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hippus, equaling in size a Shetland pony. Hipparion 
of the Pliocene time follows. This genus is much like 
Protohippus, but larger, and the feet are still three- 
toed. The climax stage of the evolution of the horse 
was evolved in the Pleistocene Age of Man. In this 
Stage, that of the modern horse, the side toes have 
entirely disappeared, and are indicated by splints on 

the fore and hindfoot. No 
trace remains on the fore- 
foot of the little nodules 
which, in his diminutive 
ancestors, represented the 
fifth digit. The evolution 
of the horse, adapting it 
to live on the dry plains, 
is said to have gone hand 
in hand with the evolu- 
tion of the plains them- 
selves. At the commence- 
ment of the Age of Mam- 
mals, the western part of 
North America was not 
high above the sea-level. 
This low elevation would 
favor the growth of dense 
forests, to which condition 
of life the animals of the 
beginning of the Mam- 
malian period must have 
adapted themselves. Dur- 
ing the Tertiary period 
the continent was steadily 
rising above the ocean 
level, and becoming colder 
and drier. This change re- 
stricted and thinned the 
forests and brought about 
open grassy plains. The 
ancient forest animals 
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were forced either to retreat or disappear with the 
forests or to adapt themselves to the new order of 
existence, which the ancestors of the horse did. Along 
with the disappearance of the side-toes in the evolu- 
tion of the horse there was a considerable increase 
in the proportionate length of limbs and feet, thereby 
giving the animal greater speed. The increase in 
length of limb rendered it necessary that the head and 
neck of a grazing animal should likewise become ex- 
tended, in order to enable the mouth to reach the 
ground. The character of the teeth likewise underwent 
a marked change from short-crowned to long-crowned, 
thereby enabling the animal to feed on the hard and 
somewhat innutritious grasses on the dry plains, which 
required more thorough mastication than did the soft 
foodstuffs of the earlier ages. In the first part of the 
Quaternary period wild species of horse were found 
in every continent except Australia. For some un- 
known cause, all these horses became extinct in North 
and South America. The small, short-legged and 
shaggy-haired wild horse of Europe was contemporary 
with primitive man. The latest proof of this is the 
series of animal drawings and etchings recently found 
cut deep in the rock sides of the Combarelles Cave in 
Prance. Hitherto the small, big-headed horse found 
on bone and flint in other caves was supposed to be 
purely a food animal, and never used to carry men, but 
in the Combarelles drawings there is depicted another 
horse with small head, finer nose and delicate form. 
What is more important is the fact that some are shown 
with a halter or cord attached to the head, which 
goes far to prove that the Cave Men had domesticated 
and used the horse as a beast of burden, as well as 
for food. This justifies the conclusion that the men 
who were contemporary with the mammoth rode 
horses, and may have employed them in hunting with 
their weapons of stone and bone this great hairy beast, 
possibly some two million years ago. The wild horse 
at present is limited to the Old World, and is found 
only on the desert plains of Central Asia and Africa. 
Two specimens, male and female, of the little known 
Przewalsky's horse of Asia have just been received at 
the New York Zoological Gardens, having been cap- 
tured by agents for Carl Hagenbeck in the Desert of 
Gobi. These are the nearest approach to the present 
horse of civilization, and supply an important link 
hitherto missing in the chain of evolution, which 
reaches down from the three-toed horse to the domes- 
tic animal of to-day. Prior to the discovery of the 
numerous fossil types of America, it was generally be- 
lieved that the horse originated in Europe, especially 
as the Indian tribes first encountered by the white men 
on this continent had no horses. Modern paleonto- 
logical research, however, such as is now being carried 
on by Prof. Osborn and Profs. Marsh and Cope in the 
past, has demonstrated that North America possesses 
a far more complete series of developmental stages, 
and points to the fact that the cradle of the modern 
horse lies probably not in Europe, but in the New 
World. The writer acknowledges his indebtedness to 
Prof. Henry F. Osborn for the privilege of reproducing 
photographs, and to Dr. W. D. Matthew, Associate 
Curator, for certain data incorporated in this article. 



The Turkish Earthquake. 

News comes from Turkey that a terrific earthquake 
occurred on April 29 at Melazgerd in the vilayet of 
Van, eighty miles southeast of Erzerum. It is said 
that the entire town was destroyed, together with its 
population of 2,000, among whom were 700 Armenians 
and the garrison. About 500 houses in the neighbor- 
ing villages are said likewise to have been destroyed. 
The town lies 40 leagues to the southeast of Erzerum, 
the capital of the vilayet. It is about 110 miles distant 
in a northeasterly direction from Mount Ararat and 700 
from Constantinople. 

m 1 » » m 

Eight great monoliths are ready for erection in 
building the Cathedral of St. John the Divine. The 
eight columns cost $250,000. Over a year was wasted 
in a vain. attempt to turn out the columns whole, and 
a special $50,000 lathe was built for the purpose, which, 
after three monoliths had been broken, proved useless. 
The rough shafts measure 64 x 8% x 7 feet, and weigh 
310 tons each. Only one other structure, St. Isaac's 
Cathedral at St. Petersburg, has columns approaching 
these in size. 

* 1 1 1 m 

A London liveryman of the name of Alington has 
designed a new vehicle which he has placed on the 
streets of the great metropolis, with the idea of dis- 
placing the hansom, so Long in favor despite its many 
acknowledged shortcomings. In many respects the 
carriage resembles the hansom, but the doors instead 
of opening on hinges are semicircular and move on 
rollers, sliding across the front from either side. This 
gives a great deal more room and permits of easier 
entrance and exit, and at the same times makes the 
carriage more compact. Another innovation is that it 
is supplied with a brake, which will be the means of 
preventing a number of accidents. 



Austrian Prizes for Designs for Raising Canal- 
Boats* 

In connection with the construction of the Danube- 
March-Oder Canal, a new problem of engineering pre- 
sents itself for solution. It is how to raise and lower 
canalboats in crossing the watershed between Prerau 
(Moravia), the head of the March basin, and Alten- 
dorf, the head of the Oder basin. The elevation to be 
overcome is no less than 39.9 meters, or about 131 feet. 
It is, of course, desired to raise and lower the boats 
with the least possible consumption of water and at 
the smallest possible expense. The Austrian Minister 
of Commerce has offered prizes of 100,000, 75,000, and 
50,000 crowns ($20,300, $15,225, and $10,150) respect- 
ively for the three best designs to be submitted. The 
method of accomplishing the object is to be left entire- 
ly to the competitors, who are also at liberty to submit 
proposals for the construction of the works in accord- 
ance with their designs. 

If the execution of the work is not intrusted to the 
person whose design is adopted, a premium of 200,000 
crowns ($40,600) will be given to him, in addition to 
the prize, when the successful operation of the con- 
trivance has been demonstrated. Plans and drawings, 
together with a sealed envelope containing the name 
and address of the competitor, should be filed in the 
office of the Minister of Commerce not later than March 
31, 1904. Any offer for constructing the works should 
be inclosed in the same envelope. 

Copies of the minister's announcement, with full sup- 
plementary information for competitors, will be fur- 
nished gratis by the commissioner for the construction 
of waterways at Vienna and by the various provincial 
governors of the Empire; or in the United States, by 
the Austro-Hungarian embassy at Washington and the 
Austro-Hungarian consulates at New York, Philadel- 
phia, Pittsburg, Chicago, and San Francisco. 

. •»■«>>■♦■ 

Official Awards of the Commercial Vehicle Test. 

The Automobile Club of America has announced its 
awards in the commercial vehicle test held on May 
20 and 21, 1903. In the first class, comprising vehicles 
carrying 750 pounds, a gold medal was awarded to the 
Mobile Company of America, Tarrytown, N. Y., for its 
steam delivery wagon. In the second class, compris- 
ing vehicles carrying 1,500 pounds, the Knox Automo- 
bile Company, of Springfield, Mass., was awarded gold 
and silver medals for the performance of its gasoline 
delivery wagons, and the International Motor Car Com- 
pany, of Toledo, Ohio, was awarded a bronze medal 
for its Waverly electric delivery wagon. No award 
was made in the third class of vehicles to carry 3,500 
pounds. In the fourth class, comprising vehicles car- 
rying 6,000 pounds, a gold medal was awarded to the 
Morgan Motor Company, of Worcester, Mass., for a 
three-ton steam truck. In the fifth class, consisting of 
vehicles carrying 10,000 pounds, T. Coulthard & Co., 
of London, England, received a gold medal for their 
five-ton steam truck. 
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The Current Supplement. 

An article on the new power house recently com- 
pleted at Niagara Falls begins the current Supplement, 
No. 1432. The discussion of the Serpollet steam auto- 
mobile is continued. John David Rees concludes his 
entertaining account of domestic life in India. By 
far the most important article which appears in the 
current Supplement is the paper read before the Na- 
tional Academy of Sciences by Prof. Alexander Graham 
Bell on his newly discovered tetrahedral principle in 
kite structure. The paper is published in full, together 
with the essential illustrations. Sir Oliver Lodge con- 
tinues his admirable dissertation on electrons, dis- 
cussing in the present installment the determination 
of the mass of an electron. A paper by Lieut.-Col. R. 
M. Holden, possessing no little scholarly interest, tells 
something of the formation and tactics of an Eliza- 
bethan army. An excellent narrative describing the 
explorations of Dr. Sven Hedin in Central Asia should 
be read with interest. The usual Trade Notes and 
Recipes, Suggestions from United States Consuls and 
Selected Formulae will be found in their accustomed 
places. 

« in » 
Deatii of Rear Admiral Smith. 

On May 28 Rear-Admiral David Smith, U. S. N., re- 
tired, died at Washington at the age of seventy-two. 
He entered the navy in 1859 as an engineer. His career 
was most brilliant. Throughout the entire civil war 
he served at sea • with distinction. Despite the fact 
that he was retired for age in 1896 he applied for duty 
during the Spanish-American war. 



The Ferris Wheel Sold. 

The Ferris wheel, one of the attractions of the Chi- 
cago Exposition of 1893, was recently sold at public 
auction for $1,800, engines, boilers, and all. Originally 
the contrivance cost $362,000. It is said there are 
about $300,000 worth of bonds outstanding against the 
owners of the wheel, as well as an indebtedness of 
$100,000. 



PETTY ECONOMY AT THE PATENT OFFICE. 

If there is one department above any other of the 
government which can afford to conduct its financial 
operations on a generous and broad-minded scale, it is 
the Patent Office. Its business is enormous, averaging 
at the present something less than 800 patents, trade- 
marks, etc., every week of the year, and it has a hand- 
some surplus of over $5,000,000 standing to its account 
in the Treasury. Yet, for some inscrutable reason the 
department is run on a scale of close-cut economy 
which is undoubtedly working a serious injury to the 
individual inventor and to the commercial and in- 
dustrial interests of the country at large. One of the 
most unnecessary and irritating instances of this is 
to be found in the fact that the files of copies of pat- 
ents at the Patent Office are kept in such a depleted 
condition that it is often impossible to get copies of 
patents without waiting to have them specially printed. 
Formerly, it was the custom of the office to keep the 
files well filled. Should the copies of a particular pat- 
ent run out, a fresh series was immediately printed, 
and it was a rare occurrence for an application for 
copies to be made that could not at once or very short- 
ly be filled. Of late, however, the conditions have 
changed, and patentees, manufacturers, and the public 
at large are suffering a great deal of vexatious and ut- 
terly unnecessary delay and inconvenience. Matters 
have reached such a pass that a patentee cannot ob- 
tain over ten copies of his patent at one application, 
the explanation given being that the appropriation 
from Congress has run out and the department is short 
of funds. 

This is a matter of very vital importance both to 
the Patent Office and the general public. It is the 
aim and duty of the Patent Office to give the public 
every possible facility for examining and keeping in 
touch with the progress of invention in every depart- 
ment of industry, while the inventor, the manufacturer, 
and the merchant have many cogent reasons for wish- 
ing to be kept so informed. Whenever a new patent, 
especially if it is of radical and far-reaching import, is 
issued, it becomes a matter of solicitude to all inventors 
whose investigations cover the same or kindred fields, 
and to manufacturers and merchants the economic 
aspects of whose business may be vitally affected by 
the new invention. There is an immediate demand for 
copies, and much inconvenience and possibly no little 
loss may be experienced when it is found that such 
copies are not available, especially if reply is received 
from the Patent Office that it is doubtful whether any 
more copies will be immediately forthcoming. Not 
only are the patents allowed at present to remain out 
of print, but in many cases the applicant is required 
to give special reasons why he should be supplied, 
such, for instance, as that he requires the copies for 
use in a court; and it is only after receipt of such 
explanations that the Patent Office will undertake to 
furnish them. Another instance of this petty, and as 
we have shown, very harmful economy, is the law 
which permits the Patent Office to print the Official 
Gazette only in "numbers sufficient to supply all who 
may subscribe therefor at $5.00 per annum" besides 
such as may be required for State and public libraries 
on the order of Members of Congress, etc., "with 100 
additional copies." These 100 copies are for sale in 
single copies only, and if any one should wish for 
more copies, say half a dozen or a dozen, he will be 
politely refused. Here is another instance of that 
irritating and foolish parsimony which is causing end- 
less irritation and, we believe, working no little injury 
in certain specified cases. 

We commend the subject to the earnest attention of 
inventors and manufacturers throughout the country 
with the suggestion that they urge upon their repre- 
sentatives in Congress the necessity for a more gener- 
ous and reasonable policy in dealing with the Patent 
Office. Appropriations for reprints should be greatly 
enlarged, and they should be accompanied with specific 
directions for keeping the files of copies of patents 
amply supplied and for immediate reprinting upon the 
expiration of copies. 

«*'•■♦ 

A Transparent Mirror. 

Mr. Richard Wilson, of 99 Fourth Avenue, New York 
city, N. Y., has recently invented a mirror which re- 
flects images or is transparent according. to the amount 
of light in the background, that is, when the back- 
ground is darkened the glass is a perfect mirror re- 
flecting objects in front of it, but when the background 
is lighted one can readily see objects through the glass. 
The mirror is silvered with a thin coating of trans- 
parent reflecting material. The inventor proposes to 
use the mirror for illusive stage effects or in show 
windows as an advertising medium. The darkened 
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background of the show window will be illuminated at 
intervals by automatic means acting upon an electric 
lamp, so that shoppers who stop at the window to gaze 
at their reflection in the mirror will be surprised to 
have their images suddenly disappear, and see in their 
stead the latest thing in Paris fashions or the like. 



NEW PREPAYMENT METER, 
During the last few years there has been a remark- 
able development in various devices of a prepayment 
type. We have had with us for some time now the 




RECORDING WATT-METER WITH NOVEL INDUCTION 
MOTOR. 

prepayment gas meter, which has met with phenome- 
nal success. 

We illustrate herewith a prepayment electric watt- 
meter, designed to cover the entire field where elec- 
tricity is used for light and power. This meter is of 
novel design; it is strictly automatic in its action, 
there being no switches, handles, or other mechanism 
to operate. All that the person desirous of purchas- 
ing light has to do, is to place a coin of the denomi- 
nation for which the machine is constructed in the 
receptacle provided for that purpose, and it will de- 
liver the gas paid for automatically and with ab- 
solute accuracy, as required. On the front of the ma- 
chine are the recording dials. The large hand shows 
at a glance the amount of electric light or power to the 
consumer's credit at all times. The smaller hands 
indicate the watt-hours consumed, as in an ordinary 
meter. There are many points in this meter that will 
appeal to the practical electrician. The absence of 
delicate construction and the simplicity of mechanism 
insure durability. The moving elements are mounted 
upon ball bearings. The prepayment device of this 
meter operates entirely by gravity, thereby entailing 
no cost to the seller or purchaser of the light for the 
operation of the prepayment mechanism. 

The prepayment mechanism will be readily under- 
stood by reference to the illustration. The coin is 
placed in slide A, and travels down by gravity on to 
the supplemental slide B. The latter is supported on 
the end of a lever, and is normally held in the posi- 
tion illustrated by the counterweight E. The addi- 
tional weight of the coin, however, depresses the slide 

B, forcing the pins attached thereto into the cups 

C, which are filled with mercury. The motor is there- 
by connected with the electric circuit. At the same 
time a stop pin on the slide B is moved out of engage- 
ment with a notch in a disk D, permitting the mechan- 
ism to start up. The disk is directly connected with 
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the large hand referred to above. The train of gear- 
ing which connects this disk with the motor is so ar- 
ranged as to permit the disk to make but one complete 
rotation while the motor makes the full number of 
turns paid for by the coin. The stop pin then engages 
the notch in the disk, permitting the slide B to rise, 
breaking the electric connection and bringing the parts 
to rest. 

A novel form of induction motor is used in con- 
nection with this meter, which adapts it for use on 
alternating current circuits. The motor is best shown 
in our illustration of the recording wattmeter. An 
aluminium disk A is mounted on a vertical spindle 
which has worm and gear connection with the indicator 
clockwork of the meter. Below this disk is an electro- 
magnet B, made of thin iron sheets and divided by a 
copper plate. The magnet is energized by a coil on 
one pole, the other pole being provided with a tongue- 
shaped flux-plate C, composed of copper laminae. This 
flux-plate, it will be observed, lies parallel with the 
under surface of the aluminium disk and follows its 
periphery for a short distance. Mr. G. L. Gowlland, 
the inventor of the motor, has discovered that this 
non-magnetic pole-piece increases greatly the rotative 
effect on the disk. This effect is still further increased 
by a solenoid D, lying above the disk and over the end 
of flux-plate C. The coil is supported on a plate of 
copper projecting from the copper core of a large sole- 
noid E. This plate constitutes a second flux-plate. 
The usual starting coil lies above the solenoid E. 
The magnet coils on being energized by the alternating 
current produce eddy currents in the copper flux- 
plates. These eddy currents creep toward the ends of 
the flux-plates, and acting indirectly on the aluminium 
disk, cause it to rotate. The sensitiveness of the in- 
strument can be governed by adjusting the movable 
pole-piece of the solenoid D toward or from the disk. 
A permanent magnet F is used to produce a damp- 
ing effect upon the disk, in order to prevent it from 
continuing its rotation by reason of its momentum 
when the current has been cut off. The patents for 
the prepayment mechanism and the induction motor 
are owned by the Gowlland Company, of Toronto, Can- 
ada. 



A DURABLE SAW-TIGHTENER. 

Having experienced considerable annoyance with 
the ordinary type of saw-tightener for bucksaws, by 
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NEW PREPAYMENT WATT-METER. 



A DURABLE SAW -TIGHTENER. 

reason of its liability to wear out in a single winter 
of steady work, Messrs. A. H. South and J. C. Bost- 
wick, of Orson, Iowa, recently directed their attention 
to the invention of a new device for tightening saw 
blades which would be very simple and durable. This 
they have succeeded in doing, as shown in the accomp- 
anying illustration. Their invention also embodies 
other important improvements which will be readily 
apparent from the following description of the con- 
struction. The tension rods extending from the upper 
ends of the saw frame overlap each other, but lie in 
different horizontal planes, being properly spaced apart 
at the center by a clip secured to the lower rod. A 
bifurcated lever hinged to the end of the upper rod is 
provided with an arm connecting with a sliding block 
on the lower tension rod. The block on the upper rod 
is hinged at its lower end to the lower rod. These 
blocks have apertures through which the rod extends, 
but the apertures are larger than the diameter of the 
rods so that the blocks may be swung out of the verti- 
cal to bind the rods. Now, by moving the lever back 
and forth the rods may be drawn inward toward each 
other with a ratchet movement, first one and then the 
other block gripping the rods to prevent them from 
slipping apart. When it is desired to loosen the saw 
blade the sliding blocks may be fed inward toward 
each other by gripping the handles formed on them, 
thus permitting the rods to move apart. The springs, 
it will be observed, tend to retain the parts of the de- 
vice in frictional locking engagement when it is de- 
sired to have the same remain stationary, as when the 
saw is in UN. 



CAGE AND CABLE RELEASE. 

A patent recently granted to Mr. Robert Le Roy, of 
Park City, Utah, covers the invention of an improved 
device for automatically releasing a cage in a gallows 
frame from the cable should the cage be moved too close 
to the sheave or above the desired point for discharging 
loaded cars raised from a mine. The releasing device is 
very simple in construction, and is not liable to get out 
of order. It comprises a body portion attached at its 
upper end to the cable, and provided at its lower end 
with a pair of keeper arms hinged thereto. The 
keeper arms pass through links attached to the draw- 




AUTOMATIC RELEASE FOR MINE CAGES. 

rod of the cage, and their free ends are swung up and 
held against the body portion by a locking slide mov- 
able thereon. The locking slide is connected by links 
with a crank-shaft mounted at the upper end of the 
device, and from this crank-shaft a flattened piece pro- 
jects, in such position as to be engaged by a forked 
lever, hinged to the gallows frame. This lever is 
placed at the point- at which it is desired to stop the 
cage. Should the cage move above this point, the 
crank-shaft will be rotated by reason of its connection 
with the forked lever, and the locking slide will thus 
be drawn upward, releasing the keeper arms and 
permitting them to swing to the position illustrated 
at the right. The cage is thus released from its cable, 
and comes to a standstill, the ordinary safety catches 
being brought into action to prevent it from falling. 
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SUGAR CABINET. 

In retail grocery establishments the cabinet illustrat- 
ed herewith will be found very useful for holding sugar 
or other granular material. By its means, a barrel of 
sugar may be stored in a closed receptacle and kept 
from exposure to dust and dirt of the store. At the 
same time the sugar ma.y be readily dispensed in small 
quantities, and conveniently and quickly delivered to 
the purchaser. The cabinet comprises an upper com- 
partment, in which the sugar is stored, and means for 
feeding the sugar out of this compartment through 
a lower compartment into any receptacle placed there- 
under. The feeding mechanism consists of an agitator 
or wheel supported on a vertical shaft and rotated by 
suitable gearing connection with the hand-wheel at 




CONVENIENT BUQAB CABINET. 
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the side of the cabinet. The wheel is provided with 
blades projecting upward from the periphery and 
downward from the radial arms or spokes. These 
blades serve to pass through the sugar, loosening it 
and, particularly when the quantity in the cabinet is 
nearly exhausted, carrying it to the opening in the 
bottom of the compartment. Directly below this open- 
ing is the horizontal shaft of the hand-wheel, which 
is provided with radial arms designed to further 
break up the sugar. The discharge spout of the lower 
compartment is normally closed by a slide or gate. 
In operation the bag or other receptacle for the 
sugar is placed on a rest which may be supported on 



the hoop out radially, while those parts which are 
furthest removed appear to be drawn closer to the 
center. The children will find great amusement when 
rolling the hoop upon a sandy surface, for by its use 
they can form many artistic and curious designs in 
the sand. 



AN IMPROVED RAIL FASTENING. 

any of the horizontal guides shown according to the 
height of the bag used. Now, on opening the gate 
on the discharge spout, the sugar will pour out into the 
bag unless packed or caked too tightly, when the hand- 
wheel may be turned to loosen it. In case too little 
or too much has been drawn out, the sugar can be 
taken from or put back into a small compartment, 
which is shown in our illustration as closed by a small 
door at the left. To fill the cabinet it is tipped on the 
hand-wheel shaft as an axis until the opening, which 
is diagonally placed, lies horizontal, when the upper 
compartment can be entirely filled. Mr. Michael R. 
Maher, of 69 Linden Avenue, Zanesville, Ohio, is the 
inventor of this cabinet. 



A PECULIAR TOY HOOP. 

A recent invention affords an apt illustration of the 
saying that there is always room for improvement. 
One would never think that the ordinary toy hoop 
could offer any field for invention, yet Mr. William 
E. Veideman, of 383 West 125th Street, New York; has 
by a simple alteration in its design constructed a 
hoop which presents many very surprising optical il- 
lusions and. should consequently become a great source 
of amusement and interest to the children. The new 
hoop differs from the ordinary form of the toy in 
that it is formed of a flat band with lateral corruga- 
tions or waves, that is, with the waves lying flat on 
the surface of an imaginary cylinder. When the hoop 
is rolled along the ground it seems to follow a sinuous 
course suggesting the motion of a snake. In order 
to show this movement to the best advantage the 
waves are made very long and quite narrow, the width 
of the hoop from crest to trough of the waves being 
about two inches. The hoop rolls longer than the ordi- 
nary toy hoop because this wave-like formation gives 
it a tread which is several times larger than the actual 




HOOP WITH WAVE-LIKE FORMATION. 

width of Mie band. A curious optical illusion appears 
when the toy is held up between two persons with its 
axis on a line with their eyes. The hoop, if formed 
with eight waves, will then appear square to one man 
and diamond-shaped to the other; or if it be formed 
with six waves, one man will declare that the toy has 
the form of a triangle, with its base line at the top, 
while the other will be equally certain that the base 
line is at the bottom. These peculiar forms are due 
to perspective which throws the nearest portions of 




RAIL FASTENING. 

The invention illustrated herewith provides im- 
proved means for connecting railway rails to cross- 
ties. The fastening is very strong, being particularly 
adapted to withstand the great strain imposed on the 
outer rail at a curve, and prevents spreading or dis- 
placement of the rail. Mr. Robert G. Musgrove, 
of Jackson, Miss., is the inventor of this device. 
The fastening comprises a tie-bar shown in Fig. 
2 and a pair of rail blocks of the form illustrated 
in Fig. 1. It will be observed by reference to 
Fig. 3 that the tie-block extends to opposite sides 
of the track and is provided with abutments 
shaped to fit the outer sides of the rails, the top 
of the abutment lying flush with the tread of the 
rail. The rail-blocks are shaped to fit snugly 
against the inner sides of the rails, with their 
upper surfaces lying below the rail-heads, so as 
not to interfere with the car-wheel flanges. The 
tie-bars and rail-blocks are securely fastened to- 
gether and also to the tie by long spikes, as shown 
in section in Fig. 3. Aside from this, the tie-bar 
is individually secured by a spike at the center 
and three at each end. It will be observed that 
this form of fastening renders unnecessary the em- 
ployment of fish-plates and similar devices, and the 
fastening, furthermore, embodies no parts such as are 
liable to work loose under shocks and jars to which 
railway rails are ordinarily subjected. 

m 1 • 1 m — 

A VEST POCKET PUNCHING BAG. 

A convenient and very efficient little exerciser has 

recently been invented which is calculated to develop 

those muscles which are used in boxing. The device 

consists of a thin rubber bag with an elastic cord at- 





VEST POCKET PUNCHING BAG. 



tached thereto and may be readily folded up and car- 
ried in one's vest; pocket. When it is desired to use 
the exerciser the bag is blown up to a diameter of 
about eight inches. The free end of the cord is then 
grasped in the hand and the device is used as shown 
in our illustration. The bag on being punched out 
with the fist, stretches the cord until its momentum 
is overcome, when it bounces back toward the operator, 
who endeavors to punch the bag again. Considerable 
skill is required to successfully punch the elusive little 
device, and in acquiring that skill one also becomes 
very alert and accurate, while at the same time his 
muscles are well developed. After learning to operate 
the device with one fist a man may practise using 
both fists. To vary the speed of the exercise the cord 
may be shortened or lengthened, the short cord result- 
ing in a quicker return and vice versa. The punching 
bag is made by the M. Lindsay Rubber Works, of 298 
Broadway, New York city. 

«' ti » 

AN IMPROVED OIL BURNER. 
A neat little burner adapted to burn mixed oil and 
air is shown in the accompanying illustration. It is 
the invention of Mr. Milton C. Henley, 1394 Lexington 
Avenue, New York, N. Y. The burner is noted for 
its simplicity of construction and the arrangement 
whereby the gas may be quickly generated to form a 
very hot flame. The device will be found very useful 
in furnaces, stoves, ranges, and the like. Owing to its 
compact form, it will also be found applicable as a foot- 
warmer in automobiles or any other vehicle carrying 
a supply of oil. As illustrated, it comprises four tube 
sections connected to form a quadrangle, ' the lower 
horizontal tube, however, ending midway of the up- 
right members in a pair of Bunsen burner tips. The 



flames from these tips are adapted to envelop the 
upper horizontal tube, vaporizing the liquid oil as it 
passes therethrough, so that it arrives at the burner 
as a heated gas ready for rapid combustion. The 
longitudinal bore of the upper horizontal member of 
the device may be opened at either end, for cleaning 
or other purposes, by the removal of screw plugs. 
Within this bore a coiled spring is located, which is 
compressed by the screw plugs, so that on removal of 
a plug the coil will spring outward and can then be 
easily grasped and withdrawn. The purpose of the 
spring is to enlarge the heat-carrying capacity or area 
of the chamber. The spring will also, when with- 




A SIMPLE OIL BURNER. 

drawn from the tube, assist in removing any impuri- 
ties deposited by the oil on the walls of the chamber. 



Brief Notes Concerning Patents. 

William H. Noyes, formerly a member of the Legis- 
lature of the State of Minnesota and 4 a well-known 
newspaper man, has abandoned both politics and jour- 
nalism in order to devote his time to the promotion 
of an invention for which, he says, he sees a great 
future. This invention is his own, and consists of a 
means of locking a locomotive when at rest, so that no 
one except the person holding the secret can start the 
engine. Mr. Noyes formerly lived at Duluth, but he 
has recently taken up his residence at St. Paul, where 
he will engage in his new business. 

Howard H. Tunis, an engineer of Baltimore, Md., 
is the inventor of a monorail system which will in all 
probability be exploited by the erection of- an experi- 
mental line between Washington and Baltimore; and 
if this programme should be adhered to, the inventor 
expects to carry passengers from one city to the other 
at the rate of five cents each and make money by it. 
He has been for some time experimenting with the 
monorail, and has built a model line on a farm near 
the city. This was large enough to carry a number of 
passengers, and by its operation he acquired many 
ideas for improvements, and a small model of the 
perfected line was recently displayed in Baltimore to 
a number of gentlemen who have become interested. 
A company has been formed for the purpose of pro- 
moting the invention. 

William Lloyd Wise, M. P., a magistrate and deputy 
lieutenant of the county of Essex, England, has been 
recently visiting this country, and stopped at Wash- 
ington quite a long time for the purpose of making 
a close examination into the American system of 
patents. He says that he intends. to introduce a bill 
into Parliament upon his return, making some radical 
changes in the manner of granting patents in that 
country, which are based on his observations of the 
systems of a number of different countries which he 
has visited. He said, "I propose not to attempt to 
decide beforehand whether a patent will be valid 
either for lack of utility or novelty of subject-matter. 
The applicant will take his patent at his own risk, 
leaving the courts to decide the question of its 
validity, if ever questioned." 

We have heard of many novel uses to which the 
overhead carrier system has been put, but probably 
the most ingenious of them all is that of a St. Louis 
hardware merchant who moved the greater part of 
his stock from one store to another, which was located 
on the other side of the street, almost directly oppo- 
site. A steel cable 1% inches thick and tested for 
600 pounds, was thrown across the street from the 
window of one establishment to the other, a span of 
81 feet. On this there was strung a steel box, and as 
the goods were taken from the shelves in one estab- 
lishment, they were placed in boxes and marked. 
These were loaded in the cage. Gravity carried the 
load across the street, and the box was brought back 
by the aid of a hand windlass. The steel box made a 
round trip every minute and the daily average was 
500 per day. The average load was 300 pounds. In 
this manner all the shelf goods were handJed, ard 
the operation was performed without the slightest 
confusion, the goods practically going direct from 
their place in the old store to their permanent loca- 
tion in the new establishment. 
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EECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

ATTACHMENT FOR REAPERS OR MOW- 
ERS. — J. F. Sickenberger, Manzanola, Col. 
Provided in this invention is a standing cut- 
ter-bar and sickle for grain or grass boards of 
reapers and mowers and operated through the 
movement of the main or horizontal sickle, 
which sickle will cut any tangled hay, grain, 
clover, grass, or field-peas which may fall 
over the board and have a tendency to catch 
in the rakes or choke the machine, thus 
leaving the path of the grass or grain board 
unobstructed. 

STUMP EXTRACTOR. — O. J. Dahl, An- 
thony, Wis. This extractor can be anchored 
directly to a stump without the intervention 
of a cable, be easily shifted around a stump, 
and readily moved from place to place. Means 
are provided for readily taking up the slack 
in the cable by operating the drum by hand 
and while the sweep is at rest. By simple 
means the weight of the sweep is sustained 
when the machine rests, thus dispensing with 
a sweep-balancing device and relieving the 
horse. 

Electrical Devices. 

LOCKING HANGER. — L. Steinbeisger, Brook- 
lyn, N. Y. The particular object of this inven- 
tion is to produce a hanger provided with in- 
dependent fastenings for holding a car and for 
securing the parts rigidly together. The cap, 
yoke, and cone, lock firmly together, irrespec- 
tive of the clip. Thus the swaying of the 
trolley-pole cannot loosen the hanger parts, 
whereby lost time is avoided, and trouble and 
expense prevented. 

CIRCUIT-BREAKER FOR STORAGE BAT- 
TERIES. — II. Garkett, Dallas, Texas. The 
improvement in this case consists in the novel 
construction and combination of the several 
parts, and relates to a new circuit-breaker for 
•storage-batteries — that is to say, an appliance 
whereby the circuit is automatically broken 
when the storage-battery has become fully 
charged. 



fullest advantage and to allow of conveniently 
reversing the engine by the operator manipu- 
lating a lever. The engine has few parts and 
is not likely to get out of order. 

ECCENTRIC. — J. W. Davis, Salisbury, N. C. 
The eccentric Invented by Mr. Davis is adapted 
especially for use on locomotives to operate the 
valve-gear thereof. The object is to construct 
the eccentric so that it may be fastened to the 
axle or shaft more securely than heretofore. In 
locomotives eccentrics are strained until they 
frequently become loose on the shaft and neces- 
sitate repairs. This invention seeks to over- 
come this disadvantage. 



Hardware. 

SAW-FILING GAGE.— S. J. Galloway, 
Hillsboro, Ore. In the use of this device a 
frame is fitted over the saw, and means are 
provided to position the gage-plates properly 
with respect to the cutting-tooth to be filed. 
The plates are then adjusted so as to lie at 
the correct inclination in respect to each other 
and then the filing may be effected by running 
the file over the tooth and against the gage- 
plates. After the first tooth has been filed, 
readjust the gage so as to cover the next tooth 
and so on to the end. 

WRENCH.— M. J. Fitzgerald, Salt Lake 
City, Utah. Novel details of construction are 
provided in this case for a combined nut and 
pipe wrench that adapt the tool for service as a 
parallel plain-jawed wrench or as a pipe wrench 
having serrated faces on the jaws for biting 
upon a pipe or bolt body to turn it. It is so 
made that the working parts of the wrench may 
be quickly changed in adjustment to adapt the 
implement for use as a nut-wrench or a pipe- 
wrench. 



Engineering Improvements. 

INTERNAL-COMBUSTION ENGINE.— R. D. 
Chandler, Fairhaven, N. J. Owing to the ab- 
sence of excessive vibration and also to its 
compact form, this engine is especially applic- 
able to automobile and marine use. By means 
of this improvement the inventor avoids the 
use of heavy balance-wheels incident to en- 
gines involving the great negative work en- 
tailed in the high compression of the charge, 
and he utilizes the burning gases during the 
period of expansion. One impulse is imparted 
to every revolution of the shaft, but means 
are provided to increase this to two im- 
pulses. 

ROTARY-ENGINE. — F. A. Palle, New York, 
and E. L. IIawn, Olivet, Wis. The invention re- 
lates to a rotary engine comprising a casing 
forming a circular passage equivalent to the en- 
gine cylinder, in which are arranged two pistons 
carried on disks loose on the engine-shaft. 
When the disk moves in one direction the pis- 
ton is connected with the shaft by suitable 
oiutches, and when it moves in the other di- 
rection the piston is stopped by connection 
with the casing. In operation steam is admit- 
ted between the pistons and tends to force 
fhem in opposite directions. The clutches, 
however, work oppositely so that the one pis- 
ton acts as an abutment while the other is in 
motien. 

OSCILLATING VALVE.— G. L. Wackerow, 
Mellette, S. D. Novel and useful improve- 
ments in this invention provide increased ad- 
vantages over similar valves as heretofore con- 
structed. The mechanism consists of a pe- 
culiar oscillating valve extending from end 
to end of the cylinder and a special steam-chest 
and arrangement of steam passages or ports. 
HYDRAULIC PRESS.— C. Seymour, De- 
fiance, Ohio. The claim of this improvement 
is the provision of a press, completely under 
the control of the operator to permit Instant 
regulation of the pressure to be exerted, and 
one more especially designed for pressing axle- 
boxes upon the hubs of wheels, for pressing 
bands and flanges upon the wheel hubs, and for 
various other purposes. 

AIR-PUMP-OPERATING DEVICE.— R. D. 
Albright, Reynoldsville, Pa. This device is in 
the nature of an air-pump to be operated auto- 
matically by the movement of water through 
the various outlet fixtures of the building, such 
as urinals, water-closets, washstands, etc. The 
apparatus is to be located preferably at a 
point where the street-supply comes in the 
building, the apparatus working whenever water 
is drawn and stopping when the flow of water 



Heating and Lighting Apparatus. 

FLUE-STOPPER. — M. L. Greenstreet, 
Owensville, Mo. This invention comprises a 
collar with a number of pivoted sector-like sec- 
tions arranged on its inner side, so that when 
these sections are thrown out into inactive posi- 
tion they lie back of the collar and do not ap- 
pear. These sections are so constructed and ar- 
ranged that they may be readily moved inward 
to fit tightly around a stovepipe or to extend 
completely over and close the central opening 
of the collar. 

LANTERN.— E. F. Weidig, New Orleans, La. 
This invention relates to oil-lanterns of the 
tubular type ; and its object is to provide a 
new and improved lantern simple in construc- 
tion, cheap to make, and arranged to securely 
hold the chimney in place by wires secured to 
the base and engaging the crimped top of the 
chimney. 

FEED-WATER HEATER. — F. L. PATTER- 
SON, Brooklyn, N. Y. The apparatus in this 
patent is for heating feed-water for steam- 
boilers by the use of exhaust steam ; and the 
object of the new improvement is to provide a 
feed-water heater which is simple and durable 
In construction, cheap to manufacture, very 
effective in operation, composed of compara- 
tively few parts and not liable to easily get 
out of order. 



indicated with novel details, which afford a 
very light-running machine that is highly effi- 
cient in operation, washing fabric of any 
kind thoroughly and expeditiously. 

HAT-SEWING MACHINE.— E. G. O'Don- 
nell, Fall River, Mass. This machine is 
adapted for sewing sweat-bands into hats ; and 
it provides means for holding the hat and 
allowing it to be fed properly and also for 
holding the band in position to be sewed into 
the hat. It is used especially in connection 
with stiff felt hats using a "beveled sweat" 
with a reed and cloth backing. 

CAM-RACE PIN FOR COTTON-COMBERS, 
ETC. — A. C. Arey, Jr., Utica, N. Y. The pur- 
pose of the device is to so construct the pin 
that it will not be inclined to wear to any ap- 
preciable extent the center stud or the cam-race 
in which it travels, no matter at what speed 
the cam may be driven. Another purpose is 
to furnish a pin comprising an inner cup- 
sleeve for attachment to the stud and an outer 
shell-section, between which two parts, balls 
are loosely mounted and guided, and an ad- 
justable cone for the shell-section. 

COPY-HOLDER FOR TYPEWRITING MA- 
CHINES.— E. C. Price, Goshen, N. Y. This 
copy-holder is adapted to book typewriting ma- 
chines, such as, for example, the Elliot & 
Hatch machine, but also to the frame of any 
typewriter. The holder may be adjusted so 
that the member receiving the copy will be pro- 
vided with a clamping arm, which serves not 
only to hold the copy in place, but also to 
mark the alinement of the matter to be copied. 

KEY - ACTUATED MUSICAL INSTRU- 
MENT. — V. Bessier, Brooklyn, N. Y. This 
attachment is designed for instruments such 
as pianos and organs, to play these by pneu- 
matic action controlled by note-sheets. The 
intention is to provide an attachment for pi- 
anos, or like instruments arranged to actuate 
the keys with comparatively little power and 
to allow the performer to manually play the 
keys independently whether the device is in 
action or not. 

WASHING-MACHINE.— I. Marks, New 
York, N. Y. The claim of this inventor is that 
he has in view the provision of a simple, cheap, 
and efficient contrivance adapted to be fast- 
ened in place on a suitable vessel and to be 
operated by hand for the purpose of subjecting 
the fabrics to a rubbing action in order to 
eliminate dirt therefrom. 

MACHINE FOR BALING FIBER.— J. ,T. 
Davenport, New York, N. Y. With a trans- 
verse action this mechanism winds fiber into 
compact bales. It winds hemp in open slivers 
so that when carried to a hackling-machine the 
fiber is presented straight and comparatively 
untangled. It will not pull the slivers apart 
while being wound and means are applied to 
give the bale a very small core, very com- 
pact, packing the greatest amount without 
injury in a small space. The bale stick in fhe 
core is easily drawn out, and guides for the 
tale and sticks are so made that sections of 
the guides may be readily placed to produce a 
track on which the completed bale may roll. 



ceases, and the air pressure in the tank is to paratus. 



Mechanical Devices. 

LIFT-CUTTING AND HEEL-BUILDING 
APPARATUS. — D. M. Beck, Cincinnati, Ohio. 
In carrying out this invention, Mr. Beck em- 
ploys a series of cutting-dies differing only in 
size, for which he provides an anvil. On this 
blows are given by a mallet to force the die 
into and through the leather. In connection 
with the die-head an attachment drives a nail 
through the several lifts held in the die and 
then ejects the lifts from the die. Means 
are provided to support the heel-lifts while 
the nail is driven through them, it being then 
retracted to allow the lifts to be ejected from 
the die. 

FRICTION-CLUTCH. — G. W. Ruth, Norris- 
town, Pa. This invention relates to a fric- 
tion-clutch comprising a fast and a loose sec- 
tion having certain novel devices of simple con- 
struction for connecting them together, so that 
the loose section may be driven from the fast 
section. This is an improvement on a former 
patent of this inventor, and is intended for use 
in automatic knitting machines. 

ICE-CUTTER. — J. Ducharme, Roseton, N. 
Y. One purpose of this invention is to pro- 
vide a machine motor-propelled and in which 
the saw is driven from the motor. Another, is 
to mount the forward portion of the machine 
upon runners and to provide such portion 
with toothed supporting wheels for engagement 
with the ice, and means for raising the for- 
ward portion and turning the ice-cutter around. 
Another, is to furnish means for elevating the 
saw, which is at the back portion of the ap- 



be regulated by safety-valves or blow-off ap- 
pliances at any pressure. 

VALVE-GEAR.— J. T. Fenton, Philadelphia, 
Pa. The object in view in this engine is to 
provide a new and improved valve-gear ar- 
ranged to enable the operator to quickly reverse 
the engine, to cut off the admission of the mo- 
tive agent to a nicety, to control the admission 
of the agent to and from the cylinders in proper 
succession and according to the speed desired 
and the load carried. 

ROTARY-ENGINE.— F. A. Pallk. New York, 
N. Y. This inventor claims for his object the 
provision of a new and improved rotary engine 
arranged to utilize the motive agent to the 



CARLEWAY FOR HOISTING AND CON- 
VEYING.— B. H. Hardaway, Columbus, Ga. 
In the present invention improved means are 
provided which obviate the traversing move- 
ment »f fall-line carriers with a carriage by 
fixedly attaching the carriers to the equivalent 
of the button-line and by providing an im- 
proved construction and arrangement of de- 
vices wherein the carriers are opened and closed 
on the approach and passage of the carriage 
with the fall-line. 

WASHING-MACHINE.— O. H. Larson, Fort 
Dodge, Iowa. The washing-machine in this 
case belongs to the roller-and-bed-type, and the 
object In view Is to provide the apparatus 



Railway Improvements. 

ADJUSTABLE HOUSING FOR CARS.— J. 
A. De Macedo, Leventhorpe Hall, County of 
York, England. The object claimed by this 
inventor is to protect the outside passengers 
on cars from rain and rays of the sun ; and 
the invention consists in a quickly adjustable 
housing adapted to wholly or partially inclose 
the upper portion of the car and to be conve- 
niently and quickly extended for protection or 
withdrawn as the weather conditions change. 

CAR-BRAKE.— C. A. Kleiner, New York, 
N. Y. The purpose in this claim is to provide 
an auxiliary brake, which is adapted to have 
bearings on the wheels diametrically opposite 
the ordinary brake and also upon the rails. 
Another purpose is to so construct the brake- 
shoes of the brakes that the braking surfaces 
of the shoes can be readily removed and re- 
placed if they should become unduly worn. 

CAR-COUPLING.— J. C. Yeiseb, Austin, 
Texas. This invention relates to car coup- 
lings of the Janney type and has for its ob- 
ject to provide details of construction which 
will greatly facilitate the connection of two 
car-couplings having the improvements and 
by means of a spring to adapt the knuckle of 
the coupling to automatically swing open when 
free to do so. The spring holds the coupling 
open and also binds the pin so that it cannot 
creep. There are no latches or locks in the 
drawhead to be cracked or broken. 



Vehicles and Their Accessories. 

VEHICLE-JACK.— H. P. F. Reppenhagen, 
New York, N. Y. The purpose of this im- 
provement is to provide a jack which can be 
attached to and carried by the axle of a vehi- 
cle without interfering with the wheels and to 
so construct the jack that it will have a wheel- 
carrying base and clamping devices connected 
with the lifting-bar, whereby the jack may be 
substituted for a broken wheel and serve as a 
roller-support for the vehicle. 



Miscellaneous. 

GAME-TABLE.— J. L. Patton and A. F. 
IIociiwalt, Dayton, Ohio. In play, the cue 
ball is placed on a spot near the lower end 
of the table. The ball is then struck with a 
cup to make It strike the head on an Indicator 
and cause It to revolve, at the same time to 



try and send the sphere through one of the 
pigeon holes. Should it pass through a hole, 
it enters the outer space and passes down 
one of the alleyways by gravity and out an 
exit toward the pockets at the bottom. If 
after striking the indicator-head the ball fails 
to pass through one of the pigeon holes, it roils 
down toward the pockets and probably passes 
through one of the wickets. A scoring method 
is provided. 

COLLAPSIBLE BOX.— L. A. McCord, Lau- 
rens, S. C. This contrivance is an improvement 
in pasteboard boxes such as are commonly 
used by milliners for holding ladies' hats and 
bonnets and especially in collapsible or knock- 
down boxes intended for such purposes. It is 
a strong and practically rigid box, at the same 
time one readily foldable. 

BOTTLE ATTACHMENT.— W. J. Lowes- 
stein, Statesville, N. C. The purpose in this 
case is to furnish means for utilizing the 
label of a bottle for holding a corkscrew or 
other tool, thereby dispensing with rubber 
bands, strings, wires, etc., for this purpose. 
The invention consists, essentially, in providing 
a bottle on the side to which the label is to 
be attached with a recess suitable for re- 
ceiving, partly beneath the label, the cork- 
screw or other tool used with the bottle. 

HOOK AND EYE.— J. F. Schoeppl, Balti- 
more, Md. The invention in the present case 
has reference to a hook-and-eye or like con- 
necting device, and has for its object the 
provision of improvements in devices that 
may be classified as intended more especially 
for use in trousers-fasteners at the waistband. 

CLOTHES-LINE.— A. L. Richard, Denison, 
Iowa. To this metallic clothes-line clothes can 
be readily and conveniently secured without 
the use of pins or fastening devices, the means 
for fastening being such that the separate 
pieces cannot overlap or even contact with 
each other at points where they are secure to 
the line. This latter feature prevents the 
pieces of clothing from freezing together on 
the line in cold weather. 

PADDLE-WHEEL. — J. Rourke, New Lon- 
don, Conn. Mr. Rourke in this invention has 
designed improvements bearing on paddle- 
wheels for vessels ; and his object is to provide 
a paddle-wheel of the feathering-blade type so 
constructed that the friction on the blades 
upon entering and leaving the water will be 
reduced to a minimum. 

BOILER-CLEANING COMPOUND.— J. D. 
Scott, South Shields, and H. P. Scott, Poplar, 
London, England. Means are embodied in this 
invention for preventing and removing incrus- 
tations or like deposits from steam-boilers. 
The compound is inexpensive and efficient and 
will not involve the risk of corroding and 
otherwise injuring the plates, tubes or mount- 
ings of the boiler. The compound is storable in 
compact form and readily put in condition for 
use, thus making it especially adaptable to mar- 
ine purposes. 

WATER-CLOSET.— F. Schuh, Albany, N. 
Y. The object in view in this case is to pro- 
vide a flushing water-tank in direct connection 
with and forming part of the bowl, thus dis- 
pensing with the usual overhead tank. The 
valve is so constructed that upon relieving the 
closet-seat of pressure a thorough flushing of 
all parts of the bowl takes place. 

COAT.— J. G. Weimer, New York, N. Y. 
This invention relates to outer garments, more 
particularly to rain and storm coats, such as 
worn by car-drivers and the like. The coat is 
simple and durable and permits the user to 
quickly and conveniently slip the garment 
on or off to protect against weather without 
interfering with his duties. 

BELT-BUCKLE.— B. Wilentshik, New 
York, N. Y. The object of this invention Is to 
provide a new and improved belt-buckle ar- 
ranged to permit adjustment for wearing the 
belt either straight around the waist in the 
usual manner or with a dip at the front to 
produce the so-called "French" effect. 

INGOT-MOLD.— T. Dixon, McKeesport, Pa. 
This ingot-mold relates to separable molds em- 
ployed for casting into form ingots of steel 
or other metal, and has for its object to pro- 
vide novel means for preventing the molten 
metal from burning out the bottom of the two- 
part mold when the metal is poured into the 
mold to be shaped as an ingot. 

SCAFFOLDING-SUPPORT.— A. Menczar- 
ski, New York, N. Y. In this case the inven- 
tion relates to a scaffolding and support there- 
to, applicable in many branches of the building 
art. as will be apparent to persons skilled 
therein, and especially useful in connection 
with the building construction disclosed in 
another Invention of Mr. Menczarski's. 

SHAVING-MUG.— W. G. Rivers, Attleboro, 
Mass. Mr. Rivers in making this new improve- 
ment, has for his object the provision of sim- 
ple means in the cup for holding the soap cake 
out of contact with the water, but the ar- 
rangement is such that the soap may be forced 
into the water and be wet preparatory to 
forming a lather. 

SAP-SPOUT.— G. H. Grimm, Rutland, Vt. 
This invention has reference to the gathering 
of sap from trees, sueh as sugar-maples and 
the like, and consists of certain novel features 
and combinations providing a new and Im- 
proved sap-spout arranged to allow the use of 
but one spout in the bore of a tree during the 
entire season and insuring proper and full ex- 
traction ot the sap without danger of forming 
rce in tne bore or causing the formation of sour 
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sap liable to contaminate the fresh sap. By 
boring but one hole and in avoiding blazing 
the tree by cutting off bark, Mr. Grimm's 
method secures the great advantage of prolong- 
ing the life of the tree. 

TKOLiLING-HOOK.— A. H. Smith, Tremont, 
La. The barbs of this hook may be made to 
enter openings in the shank when not required 
for use, enabling the hook to be carried in the 
pocket without danger. The hook may be 
placed in a receptacle without the barbs be- 
coming entangled with objects. The hook is so 
constructed that when taken by a fish it will 
fasten strongly in position, but may be quickly 
released without the introduction of fingers 
into the mouth. 

PAINT OR PROTECTIVE COMPOSITION. 
— E. G. Bertrand, 22 Rue Legendre, Paris, 
France. The present invention refers to a 
paint, and is intended mainly for the painting 
of houses and windows, its special property 
consisting in preventing to a great extent the 
passage of heat-rays, while at the same time 
letting the light-rays pass. It is applied like 
whitewash or grained or with a pad or dabber, 
and packed in a tub, box or barrel. 

MANHOLE-COVER.— C. E. Burney, New 
York, N. Y. This cover is more particularly 
of the type employed in that part of a ship 
known as the "tank.". Very little labor and 
skill is needed in the operation. By placing 
the lid upon the lower side of the casing — that 
is, placed toward the water — little pressure is 
needed to hold it in place, the idea being that 
If the manhole-cover were subjected to exces- 
sive water-pressure this pressure would serve 
to make the joint still tighter. 

DOOR FOR BOOKCASES OR THE LIKE. — 
O. O. Buice, Montgomery, Ala. The intention 
In this patent Is to provide for bookcases, show- 
cases, and like holders a new and improved 
door, simple and durable in construction, easily 
applied, and readily moved into a closed or 
open position completely out of the way of 
the user of the case. 

CUFF-HOLDER.— J. H. and A. I. Dwork, 
New York, N. Y. This device for holding cuffs 
Is attached to the sleeves of one's shirt, and it 
is of that general class in which is provided 
a shank with an attaching device at each 
end, one device being adapted to engage the 
shirt and the other to engage the cuff. 

CHAIR HEAD-REST.— R. S. Gibson, New 
York, N. Y. The present invention may be 
classified as relating to improvements in head- 
rests for barbers' chairs or the like, the object 
being to provide a new and clean bearing-sur- 
face or rest for each customer, thus reducing 
the danger of spreading scalp diseases or the 
like. 

DEVICE FOR TRUING MUSICAL 

STRINGS.— C. A. Graham, Columbus, Ohio. 
Strings for musical instruments formed of 
catgut and the like are generally of non- 
uniform diameter, and this defect impairs the 
accuracy of their notes. This invention over- 
comes the defect, and the end is attained by 
providing a grinding device to the action of 
which the string is subjected, so that the sur- 
face of the string is cut or ground down into 
true uniformity. 

BOTTLE-CLOSURE.— C. J. Gustaveson, 
Salt Lake City, Utah. The object in view in 
this case Is a novel construction of bottle-cap, 
label, and connections between the label and 
the cap whereby the latter cannot be removed 
or displaced without marring the label in such 
manner as to indicate that the bottle has been 
opened. 

SPRING-FRAME.— F. A. Hall, Jr., Mont- 
clair, N. J. Heretofore it has often been a dis- 
advantage that frames for woven-wire springs 
are liable to rupture, slight strains being suf- 
ficient in some cases to make the frame use- 
less. This weakness Is mainly present in the 
connection between the side-bars and the 
brackets, and thi3 invention resides in forming 
on these parts interengaging wedge-like sur- 
faces bound firmly together, to prevent twisting 
or working movements of the parts. 



Designs. 

DESIGN FOR A CUP.— R. L. Johnson, 
Hanley, Staffordshire, England. In this de- 
sign the upper portion of the cup is plain and 
cylindrical. The portion leading to the bottom 
flange is vertically fluted. The cup has a ring- 
handle. Leaf decorations appear at the bot- 
tom of the knuckles on the body, and between 
each group of leaves a bar-scroll is introduced. 

DESIGN FOR A COVERED DISH.— R. L. 
Johnson, Hanley, Staffordshire, England. The 
cover of this design is decorated at Its center 
by a cluster of leaves, from which rises the 
handle. Depressions, a scroll and clusters con- 
tinue the decoration. The body is vertically 
fluted, and lead to vanishing effects. A bar- 
scroll is formed near the upper edge, and at 
the upper knuckle are clusters of leaves. Stem- 
handles are at the ends. The base is flared and 
decorated with clusters of leaves. 

SHOE.— C. F. Klein, New Orleans, La. The 
invention in the present patent is in the nature 
of an improvement in shoes, having reference 
especially to the reinforcing of the vamp at 
the lower end of the front opening of the shoe 
and also preventing the external tip above the 
toe from becoming distorted or torn by the 
laster. 

DESIGN FOR A STATUETTE.— R. F. OuT- 
cault, New York, N. Y. The design com- 
prise! a base supporting toe representation of 



a nondescript dog, appearing with a smiling 
face and sitting on its haunches alongside a 
mischievous boy, the latter appearing in an 
erect standing position. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business* and Personal mams. 



READ THIS COLUMN CAREFULLY —You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once und we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give *he number of the inquiry. 
MUNN & CO. 



Marinelron Works. Chicago. Catalogue free. 

Inquiry No. 4252.— For manufacturers of aneedle 
threader. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 4253.— For machines for [printing 
and m aking shipping tags from the roll. 

For hoisting engines. J. S. Mundy, Newark, N.J. 

Inquiry No. 4234.— For Arms in Chicago, St. 
Louis, Kansas City or Memphis, dealing in second-hand 
boilers, engines, lathes, drill presses and machine shop 
fittings. 

Morgan Emery wheels. Box 517, Stroudsburg, Pa. 

Inquiry No. 4235.— For makers of machinery for 
preparing peat for fuel. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 4236.— For makers of small station- 
ary engines 1 h. p. and not heavier than 20 pounds, lor 
running ice cream freezer or churning butler. 

blowers and exhauster*. Exeter Machine. Works, 
Exeter, N. H. 

Inquiry No. 4257.— For makers of chemical appa- 
ratus for extinguishing fires. 

Mechanics' Tools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 4238.— For an automobile to carry 
about twelve passengers. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 4239.— For manufacturers of cloth- 
cutting machinery. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 4260.— For parties engaged in making 
buttons from milk. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N. Y. 

Inquiry No. 4261.— For makers of a pneumatic 
carpet sweeper or beater. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadrigii Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 4262.— For manufacturers of a coil 
spring floe cleaner. 

Crude oil burners for heating and cooking. Simple, 
efficient and etieap. Fully guaranteed. C. F. Jenkins 
Co., 1103 Harvard Street, Washington, D. C. 

Inquiry No. 4263. For manufacturers of hydrau- 
lic rams. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry IVo. 4264.— For makers of small steam en- 
gine castings, also of small double, upright marine en- 
gines. 

1'he celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Bast 138th Street, New York. 

Inquiry No* 4265. — For makers of cast Iron ket- 
tles of 250 gallons capacity. 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No. 4266.— For manufacturers and in- 
ventors of vending machines, 

For Sale.— Stone sawing machine pat. No. 717,911. 
Claud S. Payne, R. R. No. 4, Salem, lnd. 

Inquiry No. 42 67.— For makers of safety oil 

lamps for railroad cars, which extinguish automatically 
In case of collision or accident. 

Wanted.— Some novelty to manufacture. Ample 
capital. Must be article that will meet ready sale 
throughout the United States. Address Box 52, Titus- 
ville, Pa. 

Inquiry No. 4268.— For the manufacturers of the 
Shaw patent compression flange coupling. 

Wanted.— Cheap novelties in large quantities for 
advertising purposes. Address John II. N. Davis, Secre- 
tary United States Insurance Adjusting Company, 324 
Dearborn Street, Chicago, 111. 

Inquiry No. 4269.— For castings and materials 
for building a one-half h orse power dynamo. 

Successful salesman of high-class specialties (" for 14 
years in Southeastern New England") desires connec- 
tion with a progressive firm, as 

Address Eastern Representative, 

P. O. Box 10, Providence, R. I. 

Inquiry No. 4270.— For addresses of miners and 
grinders of high-grade phosphate rock. 

Electrical Testing.— If you wish to know the pro- 
perties of any electrical instruments, materials or appa- 
ratus, the utility of an invention or the practicability 
of an idea, tests by us might be of great value to you. 
New York Laboratory, Lamp Testing Bureau, No. 14 
Jay Street, New York. 8th Floor. 

Inquiry No. 4271.— 1* 'or manufacturers of sun 
flower, castor and other vegetable oils. 

Fob Sale.— Patents on two valuable inventions. One 
adapted to handle by shop rights, the other a useful 
novelty suitable for hardware trade, novelty stores, 
or agents. Chas. B. Post, New London. Ohio. 

Inquiry No. 4272.— For makers of peanut butter 
and meal. 

Inqnfry No. 4273.— For makers of cordage and 
fabrics of sisal and other coarse vegetable fiber. 

Inquiry No. 4274.— For manufacturers of house- 
boats. 

Inquiry No. 4273.— For moulders of rectangular 
glass battery jars for storage batteries. 

Inquiry No. 4276.— For makers of spring steel H 
inch in width. 

Inquiry No. 4277.— For makers of automatic 
electrical clocks for closing circuits, having 24 figures 
on dial. 

Inquiry No. 4278.— For manufacturers of volt- 
meters and ammeters f»r battery circuit* having a 
scale of 1 to 10 volu or more. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9044) D. G. E. asks: In what re- 
spect, if any, do the magnetic properties of 
nickel, cobalt, etc., differ from those of iron? 
Can these metals be used for cores of electro- 
magnets? A. While it would be possible to use 
cobalt or nickel for the cores of an electro- 
magnet, the power required to magnetize the 
cores would be much greater, and the cost 
would be very much greater. These metals are 
inferior to iron in permeability. 

(9045) W. D. C. says: Can you 
please inform me what per cent of the entire 
earnings of the railroads of the United States 
is from passenger traffic, what per cent is 
from freight, what per cent is from maU, and 
what per cent is from express V A. In 1901 
passenger earnings were $360,702,686 ; freight 
earnings were $1,126,267,653 ; express and 
mail not reported in detail, but the miscel- 
laneous returns were $125,478,488. 

(9046) A. B. B. says: Please let me 
know what is the process for etching on glass. 
A. This preparation may be made by mixing 
sulphate of barium and fluoride of ammonium 
in the proportion of three parts of the former 
to one part of the latter, with sufficient sul- 
phuric acid to decompose the ammonium, and 
bring the mixture to the consistency of rich 
milk. The mixture should be made in a recep- 
tacle of lead and kept in a bottle of the same 
material or of gutta percha. 

(9047) W. E. B. says: Please give 
me a good formula for making chloride of gold, 
as commonly used in toning photographs. A. 
Dr. John H. Janeway, an amateur photograph- 
er, suggests the following method : Dissolve a 
$2.50 gold piece in 6 drachms of chemically 
pure muriatic acid, 3 drachms chemically pure 
nitric acid, and 3 drachms distilled water. 
Tut the gold in a large graduate, pour on the 
acids and water, cover the graduate with a 
piece of glass to shut off or retard the escape 
of fumes, and set in the sun or in a warm 
place. When the gold is dissolved add bicar- 
bonate of soda very gradually, stirring with 
a glass rod at each addition, until effervescence 
has ceased and the froth subsided, and the 
carbonate of copper which has been formed is 
deposited as a green precipitate. Now add 
6 ounces of water, and let the whole settle 
for not over thirty minutes, and then very 
carefully filter the solution. To the clear 
golden liquid which has passed through the fil- 
ter add carefully enough nitric acid, chemic- 
ally pure, to turn blue litmus paper decidedly 
red, then add enough pure water to make 
the solution measure 32 fluid ounces. The so- 
lution will keep for any length of time, and 1 
ounce will tone four sheets of paper. 2. Please 
tell me where I can procure pure gold for this 
purpose. Is it necessary to use pure gold for 
this purpose ? A. Nearly pure gold must be 
used. 3. Can I procure books which will en- 
able a iierson of ordinary intelligence to mas- 
ter assaying without a teacher? Is a course 
of home study without aid, except such as can 
be gotten from textbooks, a practicable way 
of getting a good practical, working knowl- 
edge of the subject? Where can one pro- 
cure the needed books and apparatus? A. 
We can supply "The Assayer's Guide," by 
Lieber, price $1.50; "A Manual of Assaying," 
by Brown, price $2.50. You can study assay- 
ing at home. We have mailed you the address 
of parties handling supplies. 

(9048) A. W. writes: During my 
late residence in the highland of Bolivia, a 
discussion arose among a number of people, 
including some engineers, upon the following 
question : Would a rifle fixed in a vi3e at right 
angles to the line of gravitation on the sea- 
shore, carry a longer or shorter distance than 
the same rifle fixed under same conditions at 
13,000 feet above the sea? I take it that the 
density of the atmosphere is the only variant 
In the question, as the difference in attraction 
of gravitation would be so small as to be not 
worth consideration. A. At 13,000 feet the 
air, being much less dense, will resist the 
rifle ball less than at the sea level. Hence 
we think the ball would be sent further by a 
given energy of the powder than at the sea 
level. 

( 9049 ) W. B. G. says : Where are 
some of the largest flywheels? Give diameters 
and number of revolutions per minute. State 
why a small wheel can lately revolve faster 



than a large one. Does the diameter of a 
wheel figure as much in the possibility of high- 
revolution as does the style and make-up of 
the wheel, that is, will not a 20-foot wheel 
weighing ten tons and having a heavy center 
revolve more rapidly and with less danger 
than a wheel of the same diameter and weight 
with heavy rim? A. The larger flywheels are 
from 25 to 30 feet diameter, and in special 
plants much larger, making from 60 to 80 
revolutions per minute. Small flywheels can 
run faster than large ones. The strain in- 
creases with the rim velocity. The strength 
of the wheel against its destruction by work 
and centrifugal force is the main item In Its 
construction. A proper proportion between 
hub, arms and rim due to its proposed velocity 
is necessary for safety in its design. 

(9050) F. M. A. says: Will you 
please answer the following: 1. A formula 
for making water paint for painting outside 
of buildings, and can oil color be used for 
coloring water paints'.- 1 A. The basis of the 
cold-water paints is casein. This is mixed 
with lime and dry mineral coloring matters 
in accordance with the color desired. Pow- 
dered barium hydroxide has also been sug- 
gested instead of the lime. The mixture of 
casein, lime or barium hydroxide and color- 
ing matter is mixed with water to the de- 
sired consistency. 2. Which is best, alternat- 
ing or direct current for incandescent lamps, 
and which above current is used for street 
car system? A. The alternating and the di- 
rect are equally adapted to the incandescent 
lamp. In America the direct current is em- 
ployed for street car use. 3. About how many 
years do permanent horseshoe magnets keep 
their power, or do they always keep their 
power when a piece of iron is kept on or 
about 1-32 inch from their poles? A. A horse- 
shoe magnet does not lose its power if a piece 
of iron about the size of the magnet is kept 
across the poles. 

(9051) W. C. R. asks: Will you 

please tell me through your paper what the 
effects of electric currents are on a compass 
needle? If a certain battery current flowing 
over a single wire, parallel with needle and 
a half inch above it, will deflect needle 10 
deg., will a battery four times as strong turn 
needle same distance, if current wire is four 
times as far away (or two inches) ? Will 
ordinary electric light currents affect needle 
in same way and in same proportionate distance 
and strength of current? I want to find out 
in a general way if the effect on a magnet 
or compass needle is in proportion to strength 
of current, and also in proportion to distance 
from magnet, and about what the proportion 
is? I took a compass needle, and arranged 
on blunt pivot that had just friction enough 
so one cell of battery moved the needle a 
little. I then tested with a 220-volt electric 
current, and could not get that immensely 
stronger current to move it at all. What was 
the trouble? A. A law can hardly be stated 
for so crude an arrangement as a needle on a 
pivot and deflected by a single straight wire laid 
above it. The general law is that the strength 
of current varies as tbe tangent of the angle of 
deflection. By strength is meant the amperes. 
The volts are the pressure, not the current 
strength. It may be that you had far less 
amperes with the 550 volts than you had with 
the cell of battery, due to the much higher 
resistance of the circuit in the former case. 
The distance of the wire from the needle affects 
the deflection as the square root of that dis- 
tance. That is, a wire removed to twice the dis- 
tance would, other things being equal, produce 
one-fourth the effect. At four times the dis- 
tance the effect will be one-sixteenth as great. 
You will find the matter fully treated in text- 
books of electricity. See Thompson's "Ele- 
mentary Lessons." 

(9052) R. MteC. says: Will you kind- 
ly answer the following questions : 1. How 
many ampere turns will it take to saturate 
a horseshoe magnet %-inch by 1 inch by 14 
inches so it will have about a 2-pound pull? 
A. Taking the problem of the number of am- 
pere turns for a given lifting power of an 
electromagnet as you state it, about 350 am- 
pere turns are necessary. The core will then 
be far from saturated. We fear that you 
have not taken the return circuit of the mag- 
netic lines into account. So little information 
is given in the question that you had better 
make a magnet and try it, then change the 
winding till you get what you require. This 
Is the best way under any circumstances. 2. 
How large a current will 32 magnets the same 
size use, saturated 3,000 times in one minute, 
the magnets to have about a 2-pound pull? A. 
The current used by these magnets will depend 
entirely upon the winding, and not at all upon 
Mie number of times the interrupter acts in a 
minute. If one ampere flows around each 
magnet 350 times, each one will take 1 am- 
pere. If you wind so that 2 amperes flow 
around 170 times, then 64 amperes will be 
used. The watts required will be the same in 
any case. It will be better to wind for rather 
a small number of amperes, since the loss by 
heating will be less. 

(9053) T. F. says: What is the dif- 
ference in temperature of the water of Nia- 
gara above and below the falls? How much 
coal would it take (per minute) to raise that 
amount of water to the difference in temper- 
ature? A. It has been stated that the dif- 
ference in temperature of the water above and 
below the falls of Niagara is in the neigu- 
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borhood of one-half of one degree, or at least 
the rise in temperature is less than one degree. 
The flow of the falls is estimated at — in round 
numbers — 12,000,000 horse power, and it 
would be reasonable to say that 300,000 tons 
of coal a day would perform the task referred 
to. 

(9054) T. M. F. says: Please send 
me by return mail formula or other informa- 
tion relating to the "coloring" of meerschaum 
pipes (smoking) after they have been smoked 
for a while. A. We give you an extract from 
our new "Cyclopedia of Receipts, Notes and 
Queries" (price $5). Ordinarily, the pipe 
is boiled for coloring in a preparation of 
wax which is absorbed, and a thin coating of 
wax is held on the surface of the pipe, and 
made to take a high polish. Under the wax is 
retained the oil of tobacco, which is ab- 
sorbed by the pipe, and its hue grows darker 
in proportion to the tobacco used. A meer- 
schaum pipe should at first be smoked very 
slowly, and before a second bowlful is lighted, 
the pipe should cool off. This is to keep the 
wax as far up on the bowl as possible, and 
rapid smoking will overheat, driving the wax 
off and leaving the pipe dry and raw. A new 
pipe should never be smoked outdoors in ex- 
tremely cold weather. Fill the pipe and smoke 
down about one-third, or to the height to which 
you wish to color. Leave the remainder of 
the tobacco in the pipe, and do not empty or 
disturb it for several weeks, or until the de- 
sired color is obtained. When smoking, put 
fresh tobacco on the top and smoke to the 
same level. When once burnt, the pipe cannot 
be satisfactorily colored, unless the burnt por- 
tion is removed, and the surface again treated 
by the process by which meerschaum is pre- 
pared. The coloring is produced by action of 
the smoke upon the oils and wax, which are 
superficially on the exterior of the pipe, and 
are applied in the' process of manufacture. 

(9055) W. V. H. writes: In your is- 
sue of May 2 you refer to Lord Rayleigh's ex- 
periments on surface tension of liquids. May 
I ask what is the supposed cause of the rota- 
tion of pieces of camphor floating in pure 
water? What is the force which causes the 
pieces to rotate? I found the pieces I floated 
in water rotated some with the hands of a 
watch, and some contrariwise, and that the 
smaller the piece the more rapid was the rate 
of rotation. I am quite at a loss to know 
what force it can be that causes the rotatory 
movement. A. Camphor is soluble to a slight 
degree in water. When camphor is dropped 
upon water a small film of camphor is formed 
upon the water. The camphor film has less 
surface tension than the water. The elasticity 
of the surface film of the water pulls the cam- 
phor in some direction, since the piece of 
camphor is never perfectly regular in outline. 
The solution takes place more easily at the 
points of the camphor, and the greater strength 
of the film of water pulls the piece of camphor 
along, or rotates it most capriciously. A per- 
fect sphere of camphor would not rotate under 
these circumstances. The camphor film would 
spread out uniformly over the water, and the 
ball of camphor would lie still in the middle 
of the expanding film of solution of camphor. 
The actual pieces of camphor move in any di- 
rection they may happen to take. The smaller 
pieces go faster because they are lighter and 
move more easily than the heavier pieces. You 
can see the effect of a reduction of surface 
tension in producing motion if you will lay 
two needles upon water parallel to each other, 
about three-quarters of an inch apart, and then 
drop a drop of alcohol between them. The 
surface tension of alcohol is much less than 
that of water and the greater surface tension 
of the water pulls the needles apart very sud- 
denly, sometimes a distance of a couple of 
inches. 

(9056) C. B. C. asks: 1. Does an arc 
light require more volts or amperes? A. The 
electric arc has a back electromotive force of 
about 30 volts. (Carhart. ) Hence 45 to 50 
volts are employed in an open arc lamp, and 
about 10 amperes. In an inclosed arc lamp 
about 80 to 85 volts and 4 to 5 amperes are 
found necessary. 2. Can the motor described 
in Supplement No. 041 be run on a 104-volt 
oircuit? A. The simple electric motor cannot 
be run with an alternating current nor with a 
voltage much above 14 to 1G volts. 3. What 
would happen if a direct-current motor were 
connected with an alternating current dynamo? 
A. If the alternating current were sent through 
a direct-current motor at rest, it would be 
heated and burned out. If the motor were run- 
ning at the speed required by the alternating 
current, the motor would ordinarily take its 
load and carry it. The alternations in this 
case would occur on the commutator bars, just 
as they would on the rings of an alternating- 
current motor, since the motor is "in step" 
with the current. 4. Why are carbon brushes 
preferable under any circumstances? A. Car- 
bon brushes have less friction upon the com- 
mutator bars than copper brushes have. 

(9057) T. N. W. P. wishes to know 
of an acid that can be used in a cold state for 
etching on type metal. A. The basis of type 
metal is lead, and this is cut very slowly by 
any acid. Sulphuric acid will eat it away faster 
than any other, but this is a very slow opera- 
tion. We should suppose it would be necessary 
to cut out a mold and cast the type metal in the 
mold for the marking tool. Any number of 
duplicates may be made from one mold. 



NEW BOOKS, ETC. 

Modern Machine Shop Tools: Their 
Construction, Operation and Man- 
ipulation, Including Both Hand and 
Machine Tools. By W. H. Vander- 
voort, M.E. New York: Munn- & Co. 
1903. 8vo. Pp. 600. 672 Illustra- 
tions. Price %i. 

An entirely new and fully illustrated work, 
treating the subject of Modern Machine Shop 
Tools in a concise and comprehensive manner. 
Special care has been taken to eliminate all 
matter not strictly pertaining to the subject, 
thus making it possible to give the reader 
complete information germane to machine 
shop tools and methods in a single volume at 
a moderate price. The work is logically ar- 
ranged, the various hand and machine tools 
being grouped into classes, and description of 
each is given in proportion to its relative im- 
portance. The illustrations represent the very 
latest tools and methods, all of which are 
clearly described. Each tool is considered 
from the following points : First, its construc- 
tion with hints as to its manufacture ; second, 
its operation, proper manipulation and care ; 
third, numerous examples of work performed. 

It is a book of practical instruction, written 
with a full appreciation of the infl-uence of 
modern manufacturing shop methods upon the 
training of young mechanics. A book in which 
the apprentice will find a thorough course of 
instruction ; the mechanic, a valuable manual 
of practice, and the superintendent and fore- 
man many valuable suggestions. The chapters 
on gearing, belting and transmission machinery, 
fastenings, and hardening and tempering are 
included because of their importance in ma- 
chine shop work and the necessity of the me- 
chanic becoming thoroughly familiar with these 
subjects. The chapters on shop conveniences 
and useful data and tables also contain much 
information of incalculable value as a book of 
reference. This book is strictly up to date in 
all respects and is the most complete, concise, 
and useful work ever published on the subject. 
No machinist can afford to be without this 
book. 

Elementary Physics. By Prank William 
Miller, A. M., and August Frederic 
Foerste, PhD. New York: Charles 
Scribner's Sons. 1903. 16mo. Pp. 
ix, 413. Price fl.25. 
The authors tell us that the purpose of 
this book is to make the pupil acquainted 
with the more elementary facts of physics 
and physical chemistry, to give some idea of 
methods of experimentation, to illustrate the 
drawing of conclusions from experiments and 
observations, and to show that theories are 
merely attempts to explain by means of cer- 
tain suppositions, various phenomena whose 
existence is unquestionable, but whose nature 
cannot be otherwise more satisfactorily ex- 
plained. 

SlLVERWORK AND JEWELRY. A Text-Book 

for Students and Workers in Metal. 
By H. Wilson. With Diagrams by the 
Author and Other Illustrations. New 
York: D. Appleton & Co. 1903. 12mo. 
Pp. 346. Price $1.40. 
This is the second of a series of hand-books 
on the artistic crafts, the purpose of the edi- 
tor being to provide trustworthy text-books 
for workshop practice from the point of view 
of the expert who has critically examined the 
methods current in the shops, and, putting 
aside vain survivals, is prepared to say what 
] is good workmanship. Work in precious met- 
als, the subject which is considered in the pres- 
ent volume, is treated from the standpoint 
of reasonable needs, and of the natural de- 
velopment of traditional forms and of pleas- 
ing, unobtrusive finish. The work is intended 
as a practical guide to some of the more 
simple processes of the craft. 

The Utilisation of Wood-Waste. By 
Ernst Hubbard. Translated from the 
German of the Second Revised and 
Enlarged Edition by M. J. Salter, 
F.I.C., F.C.S., Member of the German 
Chemical Society of Berlin. With 50 
illustrations. London: Scott, Green- 
wood & Co. 1902. 12mo. Pp. xvi, 
192. Price ?2.50. 
In the industries in which wood is employed, 
a quantity of waste material is obtained which 
cannot be used for fuel or for construction, 
unless special appliances are employed for 
that purpose. The object of this book is to 
give information as to the most advantageous 
methods of utilizing all wood waste. In 
this revised edition the latest utilizations are 
described for the utilization of waste material. 
It contains many alphabetical suggestions. 

Statics by Algebraic and Graphic Mrni- 
ods. Intended Primarily for Stu- 
dents of Engineering and Architec- 
ture. By Lewis J. Johnson, C.E. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. 1903. 8vo. Pp. 
viii, 133: 42 figures, 6 double-page 
plates. Price $2. 
An attempt has been made in this book to 
carry out several specific purposes. The au- 
thor has sought to give much attention to 
the elements of the science and to make as 
clear as possible the course of deduction. 
Inherent mathematical limitations of pure sta- 
tics are pointed out : how important prob- 
lems are to be solved is also shown. The 
author endeavors to develop algebraic and 
graphic methods of solution. lie presents a 



graded set of problems, illustrating not only 
general principles, hut also how statics are 
used in engineering practice. 

Home Floriculture. A Practical Guide 
to the Treatment of Flowering and 
Other Ornamental Plants in the 
House and Garden. By Eben E. Rex- 
ford. Illustrated. New York: Or- 
ange Judd Company. 1903. Pp. 300. 
Mr. uexford's hook is a book for amateur 
floriculturists, written because there is a con- 
stant and increasing demand for a work that 
treats of flowers from the standpoint of the 
amateur. The basis is the author's own per- 
sonal experience among flowers and not theory. 
The book is intended simply to assist the ama- 
teur in the acquirement of the knowledge 
which can come only from intelligent personal 
study, and observation which will lead to a 
better acquaintance with flowers. 

Elektrische Strassenbaiinen. Von Jo- 
hannes Zacharias. Mit 128 Abbild- 
ungen. Wien, Pest, Leipzig: A. 
Hartleben's Verlag. 1903. 16mo. Pp. 
240. Price fl.50. 
"Street railway" was originally a term con- 
fined only to surface roads which traversed a 
city. Nowadays the term has been broadened 
in its application so that it includes even 
elevated and underground roads. The work 
which lies before us adopts this broader mean- 
ing, and, therefore, treats both of elevated and 
underground roads as well as of surface roads. 
An appendix describes industrial roads as well. 
The hook may be divided into six sections ; the 
first describes track construction ; the second, 
line conductors ; third, rolling stock ; the fourth, 
power houses ; the fifth, the designing and 
building of a street railway ; and the sixth, 
various railroads. The text is elucidated by 
many illustrations. 

Electricity as Applied to Mining. F.y 
Arnold Lupton, G. D. Aspinall Parr, 
and Herbert Perkin. New York: D. 
Van Nostrand Company. L,ondon: 
Crosby Lockwood & Son. 1903. Pp. 
vii., 280. 8vo. Price ?3.50. 
Twenty-five years ago the use of electricity 
in mining was confined to signaling and shot- 
firing ; twenty years ago the pioneera of elec- 
tric lighting and electric power tra»smission 
were beginning to use electricity in mines. 
Since that time the improvements have been 
so numerous that to-day electricity is widely 
used for lighting and as a mode of transmit- 
ting power. It follows, therefore, that a work 
which is especially devoted to this branch of 
the subject of applied electricity should not 
be without value. The authors have not sought 
to provide an elaborate text-book. All they 
have done is to present to the reader the lead- 
ing truths and main principles of electricity 
and electrical engineering. A book which is 
the result of the collaboration of three men, 
each a specialist in the particular branch of 
the subject upon which he is writing, should 
surely find a place in the growing literature of 
electrical and mining engineering. 

The Utilization of Waste Products. A 
Treatise on the Rational Utilization, 
Recovery, and Treatment of Waste 
Products of All Kinds. By Dr. Theo- 
dor Roller. Translated from the Ger- 
man Second Revised Edition. With 
twenty-two Illustrations. London: 
Scott, Greenwood & Co. New York: 
D. Van Nostrand Company. 1902. 
Pp. viii, 279. 8vo. Price ?3.50. 
The book which lies before us treats quite 
fully of the subject of the utilization of waste 
products in all its aspects. The wastes which 
are discussed vary widely in character, for 
which reason it would be impossible here to 
enumerate them. It is necessary merely to say 
that the author seems to have covered the 
entire field. Considered as a piece of English, 
the translation here presented is not quite 
what it ought to be. The English rendering 
may be technically correct, but is certainly not 
idiomatic. The publishers have seen to it that 
the book is admirably printed and illustrated. 

The Path of Evolution. Through Anci- 
ent Thought and Modern Science. By 
Henry Pemberton. Philadelphia: 
Henry Altemus Company. 12mo. 
Pp. xxix, 374. 
Mr. Pemberton's work may he considered as 
a history of the theory of evolution. Man's 
place in nature has been the subject of philo- 
sophical thought for centuries. Mr. Pember- 
ton traces the development of our present theo- 
ries from the views held by the Roman phllo 
sophers, through the scholastic philosophy of 
Roger Bacon, the system of Giordano Bruno 
of Descartes, and the philosophers who fol- 
lowed him. 

Continuous Current Dynamos and Their 
Control. Being a Series of Articles 
Reprinted from the Practical Engi 
neer and Completed bv W. R. Kel 
sey, B.Sc, A.I.E.E., F.Ph.S. Lon 
don: The Technical Publishing Com 
pany, Ltd. 1903. Pp. vi, 440. 
The author has endeavored to give a fairly 
complete account of the ways in which prin- 
ciples are dealt with in designing and con- 
structing various forms of generators and mo- 
tors, and to consider this in conjunction with 
the mechanical points involved. As the author 
points out, his book differs from others of the 
same character in a fuller treatment of elec- 
trical construction so far aa tramway motors 



and their gear are concerned, and in the dis- 
cussion of the flux-speed-torque curves for mo- 
tors excited by the different standard methods, 

Annual Reports of the War Department 
for the Fiscal Year Ended June 30, 

1900. Part 12. Report of the Mili- 
tary Governor of Cuba on Civil Af- 
fairs. In Two Volumes. Vol. II. In 
four parts. Part 4. Washington: 
Government Printing Office. 1901. 
Pp. vi, 250. 

Twenty-Second Annual Report of the 
United States Geological Survey to 
the Secretary of the Interior, 1900- 

1901. Charles D. Walcott, Director. 
In Four Parts. Part III. Coal, Oil, 
Cement. Washington: Government 
Printing Office. 1902. Pp. 763. 

Twenty-Second Annual Report of the 
United States Geological Survey to 
the Secretary of the Interior. 1900- 
1901. Charles D. Walcott, Director. 
In Four Parts. Part I. Hydrography. 
F. H. Newell, Chief of Division. 
Washington: Government Printing 
Office. 1902. Pp. 690. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 2, 1903, 

AND BACH BEARING THAT DATE. 

I See note at end of list about copies of these patents. J 



Acid, making sulfuric, M. Neumann 

Advertising device, W. C Carr 

Aerial vessel, G. D. Shultz 

Aeroplane, T. Gibon 

Agitation tank, J. & L. Stoveken 

Air compressors, unloading means for, E. 
Hill f 

Alimentary products, machine for the pro- 
duction of coated, L. Heilmann-Taylor. 

Alloys, production of, E. Gates. 

Amins, making substitution products of aro- 
matic, R. Lesser 

Anchor, W. A. Duncanson 

Animal trap, E. S\ McDaniel 

Ash or garbage can, E. H. Huenef eld 

Atmospheric motors, collapsible vessel for, 
W. M. Fulton 729,926, 

Autographic register, H. Konerman. 729,942, 

Automobile controlling mechanism, Lemp & 
Persson 

Automobile steering apparatus, H. H. Buf- 
f um : 

Axle box, car, P. F. Woods 

Badge fastener, button, C A. Russell 

Baling press, G. Senger 

Baling press, W. Frost 

Balls, etc., manufacturing composition for 
golf, R. Hutchison 

Basket handle fastener, E. L. Walker 

Bat, baseball, J. p. McCoy 

Battery. See Primary battery. 

Battery, D. H. Wilson 

Battery jar, G. H. Condict 

Battery solution, primary, H. S. Anawake. 

Bearing, W. H. Wright 

Bearing, ring spindle, C. G. E. Salzberger.. 

Bearing, spindle, c. E. Love joy 

Beating engines, removable bed plate for, 
M. A. Mills :. 

Bed and commode attachment, invalid, W. 
C Peely 

Bed bottom, C E. Lindsey 

Bed bottom, spring, F. S. Sprague 

Bed, folding, T. Hauser 

Bed head and back rest, W. C. Feely 

Bed, metal folding, D. R. Roche 

Bedstead, R. Cane 

Belt, waist, H. J. Gaisman 

Belt, waist, L. Sanders 

Berry box, wooden veneer, E. L. Walker. . . 

Beveling tool, C. Rosecrans 

Bicycle, G. Seyfang „ 

Bicycle seat post and pump, W. A. Allen... 

Bicycle trailer package carrier, W. F. 
Parker 

Binder, loose leaf, H. E. Veit 

Binder, loose leaf, G. A. Roedde 730,160, 

Binder, temporary, C. A. Hartmann 

Bleaching textile fabrics, etc., apparatus 
for, M. Haas 

Blind fastener, J. J. Quackenbush 

Boat, sectional, B. McMonagle 

Boiler furnace, steam, E. R. R. Hoyt 

Bone cutting machine, P. W. Mann 

Bookcase, E. von der Groeben 

Book, combination check and pocket, P. J. 
Cook 

Boot black stand foot support, P. Hodes.... 

Bottle, A. Heusler. 



Bottle non-reflllable, B. Clemens 

Bottle stopper, Barnes & Ruffin 

Bottle stopper attachment, dose measuring, 
J. W. Patterson 

Box fastener, C. M. Johnson 

Box stand or bracket, H. Luensmann 

Brake beam, H. Vissering 

Brake beam, H. W. Frost 

Braking system, P. E. Case 

Brick, J. L. Braun 

Bridge anchor, P. P. Jacob 

Brush, fountain tooth, McKinley & Diegel... 

Brush, wire, W. O. Bement 

Buckle, J. B. Heinold 

Buckle, trace, J. Fisher 

Building block, P. Brandner 

Building blocks or artificial stone, machine 
for molding, C. H. Hutchings 

Building blocks, supporting stand and mold 
for making, L. P. Normandin 

Building construction, J. P. Angell 

Burglar alarm for vaults, safes, etc., elec- 
tric, C. O. Miller 

Burial case, C. J. Duncan 

Button and necktie fastener, combined col- 
lar, E. A. Herr 

Button clasp, B. F. Lentz 

Cabinet, S. C. Price 

Calcium peroxid, making hydrated, G. P. 
Jaubert 

Calipers, micrometer, P. Spalding 

Camera range finder, photographic, A. L. 
Lewis 

Can. See Ash or garbage can. 

Can body forming machine, J. McGinnis... 

Can or receptacle for ashes, etc, H. Dolid.. 

Canning apparatus, W. Smith 

Candelabrum, J. J. Ferry 

Cane weaving machine, E. H. Odom 

Car brake, B. von Philp 

Car brake, emergency, J. M. Ross 

Car broom or brush holder, D. Flagg 

Car buffer, railway, T. L. McKeen 

Car center plate, railway, L. A. Shepard... 

Car coupling, J. Longinotte 

Car dumping doors, attachment for winding 
shafts for, A. Filer 

Car fender and sweeper, automatic, C. P. 
Cathcart 

Car ; fish transportation, S. W. Parham 

Car signal, M. L-. Akers 

Carding engine, C. Mills 

Cards, machine for cutting or punching jac- 
quard, V. Royle 

(Continued on page 458) 



729,643 
729,843 
729,8110 
730,107 
729,806 

730,121 

729,933 
729,752 

729,876 
730,»O9 
729 786 
729,590 

729,927 
729,943 

729,776 

729,538 
730,185 
729,671 
729,903 
730,106 

730,126 
729,981 
729,639 

729,827 
729,550 
729,833 
729,987 
729,673 
729,777 

729,954 

730,010 
729,950 
729,692 
729,860 
729,011 
729,895 
729,842 
729,856 
730,050 
729,982 
730,16:1 
730,194 
730,074 

730,193 
729,979 
730,161 
729,763 

729,574 
729,892 
729,641 
729,589 
730,140 
729,859 

730,096 

729,585 
729,583 
730,tO3 
729,835 

730,044 
729,595 
729,619 
729,707 
729,924 
729,734 
729,918 
729,591 
730,040 
729,528 
730,120 
729,854 
729,535 

730,212 

729,887 
729,913 

729,952 
729,921 

729,582 
730,136 
730,046 

729,767 
729,970 

729,948 

730,039 
730,100 
729,689 
729.745 
729,958 
729,658 
730,048 
730,206 
729,787 
729,967 
730,033 

729,746 

729,543 
729,653 
729,911 
729,632 

729,897 
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Carriage bow filler and support, H. W. Cole. 730,004 
Carriage, collapsible baby, J. P. Olofsson.. 729,851 
Casing and tubing elevator, K. ('bickering. 720, S46 

Casing and tubing elevator, J.Scott 729,002 

Casket fastener, F. I. Iloefle 720,805 

Casting, alloy, E. Gates 729,758 

Casting alloys, E. Gates 729,754 

Casting alloys, apparatus for, E. Gates.... 729,755 
Castings, composition for use in producing 

metal, C. W. Link 729,617 

Cattle guard, L. W. Carden 730,002 

Celluloid compound and making same, E. 

Zuhl 720,990 

Centrifugal machine, Guttner & Baeger 730,114 

Chair iron, tilting, J. M. Germanson 729,571 

Chart table, J. C. Collamore 729,736 

Chart table, Collamore & Kerst 729,847 

Chisel, mortising, G. L. Hill 729,584 

Chuck jaw, E. P. Bullard 729,727 

Churn, M. P. Still 730,172 

Churn and butter worker, combined, F. 

Richardson et al 730,159 

Cigar box, M. Brown 720,099 

Cigar piercer, W. J. Bailey 729,715 

Classifier or sizer, hvdraulic, J. F. Isbell. . . 729,764 

Clay petrifaction, B. J. Fallon 729,562 

Cleaning surfaces, C. C. Mason 729,624 

Clutch, friction, S. Griffin 730,112 

Cock, bib, J. H. Savill 730,165 

Coin controlled apparatus, S. Wollheim 730,068 

Coin controlled mirror receptacle, J. A. 

Miller 729,631 

Coin delivery apparatus, A. Quambuscb. . . . 729,794 

Collapsible gate, C. Meyer 730,036 

Coloring matter containing halogen and mak- 
ing same, indigo, P. E. Oberreit 730,148 

Column, O. .1. Pfahl 730,150 

Column, built up, A. Mertes 730,191 

Combination lock, C. P. Keller 729,940 

Combing machine drawing off attachment, 

W. B. Jefferson 730,021 

Compasses, drawing, H. R. Beasley 729,717 

Compression coupling, M. P. Boss 729,534 

Conductor, G. E. Tinker 730,058 

Conduit and sewer rod coupling, A. W. Case. 730,186 

Cooling board attachment, E. A. Puller 729,751 

Copy holder, .1. A. Murphy 729,955 

Core composition, E. F. Myers 729,637 

Cork puller, R. Dressier 730,007 

Corn plaster, sectional, W. Mahler 730,035 

Corn preparing machine rolls, W. R. Tee- 

guarden 729,698 

Corn shredding machine band cutter and 

feeder, J. Crosbv 729,739 

Corset, M. P. S. Nottelle 730,147 

Cotton beater, C. J. Morgan 729,635 

Cotton, cleaning ginned, H. Rembert 730,158 

Counter support, G. H. Harland 729,761 

Crate, basket, A. B. Porter 730,153 

Crate, folding poultry shipping, L. E. 

Trachsel 729,702 

Cream separator, centrifugal, J. J. Berrigan 729,532 
Cream separator cylinders, mechanism for 

operating, M. Johnsrud 729,596 

Crematory, domestic refuse, J. H. Cotter 730,004 

Cuff holder, .1. Jenkins 729,768 

Cultivator planter attachment, Taylor & 

Williams 729,803 

Curling or waving apr'iance, hair, G. L. Ho- 

gan 729,587 

Current transformer, alternating, J. J. Prank 729,748 

Cutter. See Pipe cutter. 

Delivery of goods, etc., apparatus for the 

lateral, E. Ilartmann 729,580 

Dental appliance, E. W. Witter 730,184 

Dental dam holder, D. Murlless 730,038 

Dental suction plate, I. Malone 729,621 

Desk lock, W. H. Collins 729,549 

Detergent, H. C. Jones 729,600 

Die stock, N. Sawver 730,166 

Dish or plate, J. I). Bates 730,082 

Dish washer, S. J. Brown 729,536 

Display cabinet, V. Hendrickx 730,209 

Display cards, etc., back rest for, J. H. 

Kevorkian 730,027 

Display counter, S. J. Sherer 729,684 

Display mechanism, automatic, A. Klumpp. 730,132 

Display stand, rotating, I. A. Nash 729,642 

Dividers, proportional, C. Fosby.. 730,105 

Door check and closer lover arm, W. H. Tay- 
lor 729,697 

Door equalizer, G. M: Haney 730,118 

Door fastener, sliding, W. Vordemfelde 729,980 

Door hanger, sliding, P. A. Myers 729,638 

Door, revolving, O. Cobb 729,548 

Dough dividing machine, P. J. Ferguson.... 730,104 
Drill brace, etc., attaching device, J. F. 

Steekenreiter 729,905 

Drinking trough for domestic animals, J. 

F. Weitz'el 729,821 

Drumhead, W. H. Heybeck 729,936 

Drum tug, W. R. Dunbar 730,008 

Dye and making same, a/.o, M. Kahn 729,601 

Dye and making same, olive green sulfur, 

A. L. I.aska 729,874 

Electric circuit, loaded, Warren & Campbell 729,709 

Electric cut out, fusible, W. P. Burke 729,729 

Rleetric heater, T. J. Johnston 729,771 

Electric beater, Hewitt & Spatig 729,862 

Electric ignition generator, B. P. Remy 729,662 

Electric machine brush holder and brush, 

dynamo, R. Lundell 729,878 

Electric machines, regulating dynamo, H. G. 

Reist 729,795 

Electric metering system, E. Thomson 729,811 

Electric motor, E. G. Richards 729,664 

Electric traction, A. Megroz 729,8X2 

Klectrieal distribution system, A. D. Lunt . . 729,778 
Electrical distribution system, M. O. Troy.. 729,812 
Electromotors with rotating fields, means 

for starting, P. J. M. Girault 730,013 

Elevator brake, J. P. McCurdy 729,640 

Elevator safety device, G. Hail 720,575 

End gate, J. C. & C. C. Butler 729,840 

Engine expansion joint, A. T. Keller 729,872 

Engine fuel feed governor, explosive, I. 

LauMer 729,613 

Engine sparking igniter, explosive, C. A. 

Stickney 730,056 

Engines, auxiliary fluid pressure apparatus 
for instantly starting steam, K. G. M. 

Reichel 730,157 

Engraving machine, Goodnow & Eaton 729,758 

Envelop fastener, C. W. Allen 729,832 

Evaporator, salt brine, II. Holmes 730,210 

Exhibiting apparatus, merchandise, T. R. 

Field 729,563 

Eye testing devices, cabinet for exhibiting, 

.1. M. Johnston 730,023 

Eyeglasses, E. A. Lewis 729,616 

Eyeglasses or spectacles, G. F. Applegate... 729,914 

Eyeleting machine, W. L. Whittemore 729,825 

Fabric turfing machine, M. W. Pitner 730,152 

Fastener, V. Kern 730,129 

b'aucet, F. Schueler 729,678 

Feed water heater, A. E. Taber 729,907 

Peed water heater, F. C. Trauer 730,177 

Peed water purifier, F. O. Mechlin 729,628 

Feeder, time stock, M. Sarsfleld 729,675 

Pence, .1. M. Nutt 729,646 

Fence, panel, M. K. Mahan 729,779 

Pence wire tightener, R. A. Winters 729,910 

Fonder. See Car fender. 

Filler, treatment of peat, G. Py 730,155 

Filter, A. Steinkoenig 729,693 

Filter bed cleaning apparatus, sand, H. W. 

Blaisdell 729,718 to 729,722 

Filter, metallurgical, J. & L. Stoveken 730,105 

Filter press, J. & L. Stoveken 729,807 

Fire escape, J. Aden 730,072 

Fireproof obstruction tension rod, J. B. 

Hinchman 730,937 

Fireproofing construction, W. P. Wilmoth... 730,200 

Fishing line attachment, C. W. Smith 729,687 

Flanging clamp, J. H. Optenberg 729,959 

Flood gate, B. Rastall 729,962 

Floor and ceiling construction, J. Schrat- 

wieser 729,799 

Fluxes and operating transformers, shaping 

rotary, M. Leblane 730,215 

Folding and delivery mechanism, rotary, 

R. T. Johnston 729,597 

Folding stand, C. J. Widmer 730,062 

Fruit box, W. R. Stokely 729,973 

Fuel, making artificial, G. Adrot 729,711 

Furnace, E. H. Carroll. 729,540 

Furnace, T. G. Selleck 729,681 

Furnace, charging, apparatus, J. F. Lewis... 729,877 
Furnace charging apparatus, blast, A. P. 

Aiken 729,831 

Furnace, forced draft appliance, J. Vicars, 

et al 729,909 
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Foot and 
Power 
Screw Cutting 

Lathes 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y.. U.S.A. 
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AUTO EDUCATOR, *Z. 

H0 MAN'S A U T0M0BIL £S 

POPULAR EDITION. 



Gasoline, Electric and Steam Automobiles thoroughly and 
comprehensively explained^ with suggestions on the care and 
operation of all types of se lt-propel led vehicles and accessories* 
This edition contains 640 pages, 500 illustrations and dia- 
grams, and is a complete and up-to-date treatise. 

Satisfaction Guaranteed. ORDER TO-DAY. 

THEO.AUDEL & CO.. Pub.. 63 Fifth Av„ New York 



WireCloth, WireLath, 



Electrically-Welded 
Wire Fabrics 



«v„d Perforated Metal g„3fi 



Manufactured by 

CLINTON WIRE CLOTH COMPANY, 



Kinds 

CLINTON, MASS. 

San Francisco 



FRICTION DM DRILL 

FOR LIGHT WORK. 
Has These Great Advantages! 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range — a wonderful economy in time and great 
saving in drill breakage. KW Send for catalogue. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street. - - Rockford, 111. 




A GOOD INVESTMENT 

For $1.75 we will Bend oy express (not prepaid), 
compleie N. D. Outfitwith lull instruc- 
tions forlearainK TELEGRAPH 
OPERATING. 

A fascinating study- 
that will enable you 
to earn good wages. 
Send 25 cents for uni- 
versal dating stamp, 
by mail, postpaid. 
Send for our catalog. 
Established 1879. 
J. H. Bunnell & Co., Inc. 20 Park Place New York 




Gas Engine ; 
IGNITER 

Complete with spark coil, $12.00. 

The Best Thing on the market. 

Latest and most improved model. 

B^" Send for Circular. 

Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 





Automobile and Yacht Builders should 
investigate the 

B. F. BARNES MACHINE TOOLS 

before placing orders. The Tool here 
illustrated is our 20-inch Drill, and we 
have many other sizes to make a very 
complete line, including Multinle Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. 



D. F. 



Barnes Company 
Rockford, 111. 



FOR TOWN OR COUNTRY USE 

There is no more serviceable or simple 
engine than the WEBER JUNIOR 

a yj£ H. P. engine suitable for grinding 
feed, pumping water, shelling com, 
Ac, or for running fans, presses, 
churns, hatchers' machinery, shei 
shearing machines, *tc. Complete 
with water and gasoline tanks and 
pipes. Oilers, etc., all ready for 
business. Heavy balance wheels. 
One operating valve. 650 lbs. 
Weber Gaa &. Gasoline 

Engine Crt, 
Box 11 14- a, Kansas City, Mo. 





THE AMERICAN 

THERMO-CALL 

BUTTON 

discovers and reports fire automatically. 
Can be attached to the existing wires in 
hotels and manufacturing plants. Inval- 
uable as a life and property saver in 
residences. No possible chance for fire 
to secure headway without Bounding 
alarm. Permanent, not fusible. 
American Thermo- Call Co., 

Boston, Mass. 
Mfrs. of thermostatic devicesof all kinds 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



Gasoline Motors 

For AUTOHOBILES 
and LAUNCHES 

Can make prompt delivery Cata- 
logue on application 

LACKAWANNA MOTOR COMPANY 

1448 to 1462 Niagara St. 
Buffalo, n. y. 




THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
Kile, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other Irregular 
work. 

W Send for Cirrular A. 
The Ober Mfg.Co.,10 Bell St., Chagrin Falls, 0., U.S.A. 




Furnaces, treating materials by radiated 
heat in electric, C. G. P. de Laval.... 

Furniture brace, W. I>. Childress 

Fuse, shell, G. M. & C. F. Hathaway 

Gulvanoiueter, reflecting, E. Weston 

Game counter, E. T. Burrowes 

Garment attachment, J. Jenkins 

Garment book, .coin controlled, J. Scbeibling 

Garment or placket fastener, W. B. Murphy 

Garment supporter, J. R. MeColl... 

Garment supporter, O. Kraus 

Garment supporting apparatus, M. M. Liv- 
ingston 

Gas burner, compound, G. Axdorfer 

Gas engine, Thompson & Koeb 

Gas firing, J. F. Zaruba 

Gas generator, acetylene, H. E. Marsh.... 

Gas governor, volumetric, L. J. Richards.... 

Gas or vapor engine, R. A. F. Bellfuss 

Gas pipe automatic cut off, F. P. Somers.... 

Gas regulating device for burners, C. W. 
Taylor 

Gate, D. J. Fuller 

Gear, change and reversing, W. G. Wilson. 

Gear, change speed, J. Latille 

Glandular extractive product, J. Takamine. 

Glass articles, manufacturing, J. I. & C. V. 
Arbogast 

Glass shearing device, Rogers & Sagee 

Glassware articles, joint for, S. Hipkins... 

Glassware manufacturing, J. I. Arbogast 
et al 

Glove, F. H. Busby 

Glove or mitt, husking, O. M. Scott 

Golf ball, R. Hutchison 

Governor, W. P. O'Brien 

Governor, centrifugal, E. Mathieu...., 

Grain screen and riddle, Mood & Lyman.... 

Gramophone needle box, H. Sheble 

Grinding machine, W. V. Robinson 

Gun, machine, W. G. Gass 

Hair, artificial, R. Freericks 

Hair pin, W. E. Barcus 

Hair pin and manicure implement, H. Rubens 

Hame attachment, P. H. Du Bois 

Hammer, automatic, O. B. Roberts 

Hammer, drop, G. F. Fuller 

Hammers, etc., nail holding attachment for, 
G. W. Peek 

Harvester ear stripping device, corn, J. P. 
Lamasney 

Harvester pitman connection, E. A. Johnston 

Harvesting machine, broom corn, etc., L. 
A. Sproul 

Heat regulator, W. Parker 

Heddle making machine, J. Goby 

Hinged or other movable members, support 
for, L. I. Berkowitz 

Hog trap, M. Sage 

Hoisting apparatus, C. W. Hunt. .729,867 to 

Hoof pad, W. J. Kent 

Hook. See Garment ho-k. 

Hose spanner, Hanson & Adams 

Hose supporter clasp, B. Pike 

Hot air furnace, J. M. Beech 

Hub attaching device, G. H. Marker 

Hub guard, wagon, W. Vredenburg 

Hummer, aeolian, A. G. Pierce 

Ice and refrigerating cars, automatic appa- 
ratus for making, N. W. Gregg 

Ice cake anchor bar, T. H. Butler 

Ice machine freezing cylinder, D. L. Holden 

Ice making machine or apparatus, J. H. J. 
Haines 

Iceman's apron, E. W. Fletcher 

Illuminating rooms opening on light-wells, 
device for, N. Poulson 

Impact of bodies at a distance, means for 
indicating the, J. Urrutia y Motta.... 

Incubator, F. H. Stoneburn 

Inkstand, fountain, F. N. Dorland 

Internal combustion engine, H. F. Wallmann 

Internal combustion engine, compound, H. 
F. Wallmann 

Iron, purifying, S. L. Mershon 

Jar closure, A. E. Bray 

Jar covers, etc., securing device for, C. A. 
Tatum 

Journal automatic alarm, heated, Crawford 
& Kinder 

Journal bearing, A. R. Penprase 

Key, Katz & Romme 

Kneading roller and retiring bandies there- 
for, R. B. Hugunin et al 

Lace fastener, F. W. Leopold 

Lacing hook setting machine, W. P. Bartel, 

729,524, 

Lacing hooks or the like to raceways, mech- 
anism for separating and feeding, W. 
P. Bartel 

Ladder, step, M. Falk 

Lamp burner, T. A. Matthews 

Lamp, electric, G. Stein 

Lamp, electric, A. J. Wurts 

Lamp, electric, H. N. Potter 

Lamp holder for miners' caps, C. R. Ander- 
son 

Lamp holder, incandescent electric, S. S. 
Garvin 

Lamp, incandescent, W. R. Burrows 

Lamp or chandelier counterbalance, H. F. 
Nehr 

Lamp receptacle, H. C. Wirt 

Lamp, safety household, A. Carson 

Lantern, J. T. Casey 

Latch and lock, combined, J. E. Keverline.. 

Lathe, L. J. & F. J. Shead 

Lenses, means for making bifocal optical, 
T. Mundorff 

Level, plumb, D. N. Allard 

Library or like indicator, R. Maconochie. . . . 

Light and rein holder, combined, E. Brown- 
ing 

Lightning arrester for electrical plants, G. 
Honsberg 

Liquid holder, E. G. Nelson 

Liquid separator, centrifugal, J. J. Berrigan 

Lock box front, G. L. Lavery 

Locomotive, condensing, D. R. Ivett 

Locomotive tender, L. Atwood 

Loom dobby mechanism, Meats & Green- 
smitb 

Loom jacquard mechanism, J. Verdol 

Loom pattern mechanism, W. J. Lutton.... 

Loom picker stick connection, E. Rivet 

Loom picking mechanism, J. T. Meats 

Loom pile wires, means for lubricating, C. 
Baulk 

Loom shuttle, J. E. Lemyre 

Loom take-up arresting mechanism, R. 
Jamieson 

Loom take-up arresting mechanism, J. North- 
rop 

Loom take-up control, C. F. Roper 

Loom take-up mechanism, J. Northrop 

Loom take-up mechanism, C. F. Roper 

Loom warp stop motion, H. A. Owen 

Magnet for dynamo electric machines or mo- 
tors, field, R. Lundell 

Magnets, winding of revolving, C. A. Par- 
sons 

Magnetic separator, subaqueous, E. Gates... 

Mangle, A. T. Hagen et al 

Manuscript holder and line indicator, A. 
Morison 

Mat. Sec Rubber mat. 

Match box, F. A. Wattenberg 729,817, 

Meat press, J. Carey 

Meat slicer, F. Beecher 

Mechanical movement, F. H. Lindner 

Metal heating furnace, T. V. Allis. .729,712, 

Metal sheets, manufacturing, T. V. Allis.... 
Metal unions, manufacture of, G. Chisnolm. 
Metals from ores, apparatus for extracting, 

J. & L. Stoveken 

Metals from ores, apparatus for use in ex- 
tracting, J. F. Webb 

Metals, uniting, H. Goldschmidt 

Meter, J. A. Tilden 

Mining coal, W. Foelesong 

Mixing vessel, S. R. Munson 

Monkey wrench, J. S. Miller 

Mop and scrub brush, combined, ft. S. Held 

Mop wringer, T. R. Huston 

Motor, C. T. Osborne 

Motor, W. J. Boemper 

Motors, starting and regulating the speed 

of induction, P. J. M. Girault 

Mower, lawn, A. Lake 

Music leaf turner, W. Balko 

Music leaf turner, A. H. Lamb 

(Continued on page 459.) 



729,814 
7S04I92 
729,932 
7:i»,»64 
729,839 
729,769 
729,900 
729,782 
729,785 
730,029 

730,137 
730,079 
729,700 
729,989 
729,623 
730,047 
730,084 
730,969 

730,057 
729,925 
730,066 
729,875 
730,176 

730,077 
730,963 
729,863 

730,078 
729,731 
730,051 
730,127 
729,888 
729,625 
729,883 
730,169 
729,667 
729,858 
729,749 
730,080 
729,898 
729,742 
729,006 
729,855 

729,890 

729,610 
730,022 

729,971 
730,043 
729,572 

729,530 
730,049 
729,869 
729,941 

730,119 
729,659 
730,202 
729,622 
73(1,180 
729.S91 

729,759 
730,001 
730,018 

729,929 
729,565 

729,600 

729,703 
729,695 
730,000 
729,983 

729,984 
730,142 
729,726 

729,908 

730,097 
729,050 
729,T73 

730,124 
730,031 

729,525 



729,526 
729,561 
729,780 
729.90G 
730,069 
730,216 

730,070 

729,857 
729,730 

729,886 
729,828 
729,542 
729,844 
729.60M 
730,053 

729,781 
729,521 
730,034 

730,203 



730,211 
729,788 
729,531 
729,945 
730,020 
729,991 

729,627 
729,706 
729,880 
729,797 
729,626 

730,201 
729,615 

729,593 

729,644 
729,868 
729,645 
729.669 
729,960 

729,879 

729,055 
729,753 
729,928 

729,636 

729,818 
729,733 
729,915 
729,949 
729,713 
729,714 
730,093 

729,805 

729,819 
729,573 
729,701 
729.566 
729,884 
730,037 
729,58? 
730,125 
729,652 
729,995 

730,108 
730,133 
729,834 
729,944 




The Dr. Deimel Linen Under- 
wear is comfortable during the 
warm weather because it is ven- 
tilating. It gives the skin a 
chance to breathe. 

Booklet telling all about them 
and the garments may be had 

AT LEADING DEALERS EVERYWHERE 



THE DEIMEL I/INEN-MESH CO., 

(Originators of Linen-Mesh) 

491 Broadway) New York. 



Little Wonder 
TELEPHONE 

von *©„oo 

We will send 2 telephones, 200 feet of wire, 
and all necessary staples, with full instruc- 
tions how to put them up and operate. 
HIPWEIil. MF«J. CO., 

Allegheny, Fa. 







$2.50 



AEOLIGRAFT Model Yacht 

Sails on a tight wire; goes about automatically at 
each end; keeps in motion as long as the wind blows. 

The Latest Outdoor Sport. 

Fascinating to old and young. Beautifully made. 

Single, »2.&0; Pair, for racing, 

$4.60, exprewK prepaid. 

Send for descriptive booklet No. 9, free, 

FRANKLIN MODEL. SHOP, 

128 W. 31st Street, New Yokk City. 



Automobile 
^ owners 

£o\md the Praises 



A UTOMOBILE 
CffAPHITES 

Send for booklet W, 
^%^\"i4 Tool for Dixon's Qr ophite" j 

/JOSEPH DIXON CRUCIBLE CO. 

J.TBIjllt), N. J. 




The latest designed. 

New Evinrude Motors 

Automobile and Marine. Light weight 
for power. 1 and 2 cylinders. Easy to 
start. Three speed and reverse plane- 
tary transmission near. Write for circu- 
lars and prices. 
MOTOR CAR POWER 
EQUIPMENT CO., 

Lake and Ferry Sts., 
Milwaukee, wis. 



Abercroj 
$ Fitcl 




Worlds 
Headquarters 
Tor 
FishingTackle 



A 5 Cetff Bait 

in Postage Stamps 

will bring the biggest catch an ang- 
ler, camper or sportsman can land — 
Abercrombie & Fitch's catalogue I, 
160 pages, cuts and prices. *P »? 



We guarantee to furnish a more satis- 
factory fisherman's outfit than can be 
obtained elsewhere. 

Complete Outfits for Explorers, Campers and 

Prospectors. 
Camp Outfits from the most modest and 
practical to the most complete and luxurious. 

Compare our prices on Tents, Clothing, Cooking 
Outfits, Folding Buckets. Camp-packs, Cots, 
Chairs, Food Bags, Folding Shelves, Guns, Boots, 
Moccasins, Sleeping Bags. Pack Saddles, Stoves, 
Pneumatic Beds, Cushions, Duffle Bags, Pack 
Harness. Folding Bakers, Folding Lanterns, 
BollingTables, Fishing Tackle, Shoes, Covers, 4c 



3 1 4-3 1 6 Broadway, New York City 
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Valuable Books! 

*■ 9 * 

1902 EDITION 

All the World's Fighting 1 Ships 

By FRED T. JANE 

Author of the Naval War Game (Kriegspiel) 
Used as a text-bock in European navies. The only 
absolutely correct and complete work of the kind pub- 
lished. 

394 Pages. Over 3,000 Illustrations. Oblong Quarto. Cloth 
Price $5.00, post free 

REVISED and ENLARGED EDITION 

The Scientific American 

Of Receipts, 
Notes end 9 
Queries. V 
15,000 Receipts. 734 Pages. 



Cvclooedia 



$6.50 




Price, $5.00 in Cloth. $6.00 in Sheep, 
in Half morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader. It should 
nave a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtian 
the 

1001 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 

TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 

Pages. 900 Illustrations. Cloth Bound, Postpaid, 

$5.00. Half Morocco, Postpaid, $7.00. Or 

Volumes Sold Separately : Cloth. $3.00 

per Volume ; Half Morocco, 

$400 per Volume. 

EXPERIMENTAL SCIENCE is so well known to 

many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, lor example, 
ha ve been made. 1 1 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the Increased 
size of the work, it has 
been necessary to divide 
it Into two volumes, 
handsomely bound in 
buckram. 

A Complete Electrical Library. 

By Prof. T. O'CONOR SLOANE. 

An Inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising Ave 
books, as follows: 

Arithmetic of Electricity 
138 pages, . . . $1.00 

Electric Toy Making, 140 
pages $1.00 

How to Become a Suc- 
cessful Electrician, 189 
Paces $1.00 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 
Electricity Simplified, 158 Wve volumes, 1,800 pages 

pages $1.00 and over U50 illustrations. 

A valuable and indispensable addition to every library. 
Our Great Special Ofler.— We will send prepaid 
the above five volumes, handsomely bound in blue cloth 
with silver lettering, and inclosed in a neat foldinp box, 
as shown in the illustration, at the .Special Reduced 
Price of $5.00 for the complete set. The regular 
price of the Ave volumes is $7.00. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN. A.M. 

Large Octavo. 480 Pages. 
300 Illustrations. Price $3.00 
by Mail, Postpaid. Half Red 
Morocco, Qilt Top $4.00. 
The most important book 
ever published on invention ; 
and discovery. It is as read- - 
able as a novel, being written i 
In popular style. 
Tr ^ ' 





is" 




he book gives a most com- 
prehensive and coherent ac- hyn 
count of the progress which 
distinguishes this as the "gold- jh 
en age of invention," result- v Rn CKf 
ing in industrial and commer- 
cial development which it 
without precedent. A chrono- 
logical calendar of the leading 
inventions is one of the most 
important features of the j 
book, enabling the reader to , 
refer at a glance tn important 
Inventions and discoveries of 
any particular year. The book 
is printed with large type, on ! 
fine paper, and is elaborately 
illustrated by 300 engravings I 
and is attractivel y bound. 

GAS, GASOLINE AND 
OIL ENGINES 

By GARDNER. D. HISCOX. M. E. 

365 Pages. Large Octavo. Illustrated with 270 Handsome 
Engravings 

Price $2.50 

The only American book on an interesting subject. 
Full of general information about the new and popular 
motive power, its economy and ease of management. 
Also chapters on Horseless Vehicles, Electric Light- 
ing, Marine Propulsion, etc. Revised and much 
enlarged. 

ty Full descriptive circulars of above books will be mailed 
free upon applteatiov 

MUNN & CO., Publishers, 361 Broadway, New York 



Music stand, L. P. Halladay 730,015 

Musical instruments, keyboard, H. B. Tre- 

maine 729,978 

Musical instruments, moans for retaining 

pianolas in position before keyboard, J. 

B. Tracy 729,977 

Musical instruments, transposing device for 

mechanical, F. L. Young 729,988 

Muzzle, calf, James & Patterson 729,592 

Nail cutter and implement, E. Kaufmann... 730,024 

Necktie fastener, O. Kraus 730,028 

Nicotin absorber, W. Schwartz. 729,680 

Nicotin or other volatile constituents from 

tobacco vapors, obtaining, G. H. Linden- 

berger 730,032 

Nozzle, J. M. Stouder 729,974 

Nut lock, W. A. Scott 729,966 

Nut lock, M. L. Thedford 730,199 

Nut machine, C. E. Wetmore 729,822 

Nut wrench, axle, E. O. Wysong 729,829 

Oil, means for leading or discharging, J. 

Baker, Jr 729,992 

Oil, treating creosote, C. W. Bilttnger 729,838 

Oiler, G. Wilson 730,065 

Oiler, piston bearing, H. H. Buff urn 729,537 

Optical measuring instrument, cross wire for, 

K. Hein 730,016 

Overflow alarm, electric automatic, R. J. 

Walker 730,181 

Packing, metallic, W. F. Somes 729,904 

Packing, piston head, J. R. Seemer 730,168 

Padlock, A. A. Page 729,792 

Paint vehicle, O. W.' Bilflnger 729,837 

Paper box, L,. L. Duerden 729,850 

Paper clip, J. M. Keep 729,871 

Paper pulp refining engine, M. A. Mills 729,953 

Paralleling device, automatic, Hemphill & 

Beiber 729,934 

Passenger supporting strap, J. P. Swift 729,696 

Pen, fountain, R. A. Hamilton 730,117 

Pencil, F. W. Musson 729,783 

Perforator and scorer, automatic, C. J. Mitt- 

ler 729,633 

Photographic developing apparatus, H. F. 

Northrop 729,789 

Photographic developing apparatus, R. L. 

Chamberlaine 730,091 

Photographic negative, mechanically printed, 

T. M. St. John 729,803 

Piano attachment, electric self-playing, C. 

H. Davis 730,098 

Piano damper, E. Bornhoeft 729,533 

Piano tuning key, M. Stoddard 729,804 

Picture frame, J. W. Myers.. '. 729,784 

Picture frame hanger attachment, F 1 . A. 

Matthews 730,141 

Picture or mirror hanging device, framed, E. 

L. Smith 730,055 

Pig rearing device, Smith & Check 729,688 

Pigeons, timing device for homing, W. C. 

Geary 730,208 

Pin. See Hair pin. 

Pin, a. W. Dover 729,555 

Pin, J. Jenkins 729,770 

Pin Joint, G. W. Dover 729,556 

Ping pong table net holder, A. Ek 730,188 

Pipe cutter, A. W. Warnock 729,816 

Pipe, manufacturing composite, D. A. Ritchie 729,796 

Pipe roof Joint, vent, J. Bropson 730,089 

Pipe wrench, F. D. Bullard 729,728 

Plane guide, J. W. Brady 729,725 

Planter, check row corn, P. E. Wistrand 729,986 

Plastic material, pressure plate for polish- 
ing and surfacing, V. L. Dunne 730,102 

Plow, P. Lassen 729,612 

Plow, power, J. L. Parker 729,654 

Pocket knife, E. Kaufmann 730,025 

Polisher, E. T. Gilbert 730,012 

Pouch, J. A. Smithline 730,171 

Power transmitting device, E. D. Weyburn. 729,824 

Power wrench, S. F. Short 729,685,729,686 

Prescription blank and label combined, W. 

B. Beach 730,083 

Press, K. S. Blanchard 729,723 

Primary battery, J. W. Gladstone.... 730,014 

Printing machine, L. W. Southgate 729,691 

Printing press, Severy & Heath 729,683 

Printing press bed plate motion, J. A. Svens- 

son 730,174 

Propelling boats, means for, M. S. Okun.. 730,042 
Propelling mechanism, boat, G. F. Bryan.. 730,090 

Pruning shears, J. B. Rhodes 729,894 

Pulley, self-locking, F. W. Smith 729,968 

Pump attachment for drilling or boring ma- 
chinery, A. Porterfield 730,045, 730,1 54 

Pump, duplex or twin piston, E. Vogel.... 730,179 
Pump for high heads, series high-pressure 

centrifugal, B. Jackson 729,870 

Pump rod coupling, J. L. Strawn 730,173 

Pump, rotary, W. S. Sharpneck 730,052 

Pump, rotary, F. G. Bates 730,081 

Pump, rotary, M. W. Peterson 730,149 

Push button switch, E. G. Kastenhuber. . . 729,772 

Puzzle, W. P. Van Loan 729,705 

Puzzle, A. Keedell 730,026 

Puzzle, street car, M. H. Anderson 729,522 

Rail clamp, guard, F. M. Phillabaum 730,151 

Rail frog, spring, W. H. Rabbe et al 729,661 

Rail Joint, C. F. Hall 729,376 

Rail Joint, L. Lehotzky 729,946 

Rail Joint, I. Kicak. 730,130 

Rail tie and brace, T.'J. Cahill 729,539 

Railway brake, P. Hallot 730,115 

Railway coupling device, O. G. Turner 729,813 

Railway overhead structure, electric, B. 

Willard 729,826 

Railway spike " and tie plate therefor, J. 

W. Macaulay 730,139 

Railway tie, metallic, Van Tassel & Thorn- 
ton 730,053 

Raisin seeding machine, J. B. Crosby 729,551 

Rheostat, starting, C. E. Harthan 729,762 

Rocking chair, C. L. Santee 729,674 

Rods of bars, reducing, J. R. George 729,570 

Rolling machine for forming lips on treads, 

etc., G. F. Hutchins 730,019 

Rolling mill, V. E. Edwards 729,559 

Rolling mill pinion housing. V. E. Edwards. 730,205 
Rolling mill top roll carrier, J. R. George.. 729,569 

Roof, building, H. F. Langewische 730,030 

Rope splice, P. Vogel 730,060 

Rotary engine, W. P. Digby 729,554 

Rotary engine, T. A. Diehold 729,849 

Routing machine cutter head, V. Ro.vle 729,896 

Roving and spinning' machines, etc., gage 

for setting rollers of, M. H. Vaughan.. 730,178 

Rubber mat, W. J. Ellis 729,923 

Sack holder, P. P. FJellman 729,564 

Saddle, harness, C. Hoberecht 730,122 

Safe, fire and water proof, J. Thomas "Kil- 

ham 721.809 

Saliva ejector, J. B. Jordan 730,128 

Sand blast, P. H. Long 730,138 

Sand drier, H. W. Bohrman 730,086 

Sash and frame, window, G. B. Determann.. 730,005 

Sash balance, M. Blome 729,994 

Sash lock, G. A. Bell 729,916 

Sash, reversible window, J. G. Rohne 729,665 

Saw mill, gang, W. M. Wilkin 730,06^ 

Scaffolding, carpenter's, E. A. Kuntz 729,608 

Scales, combined panel and beam for com- 
puting, M. F. Knox 729,607 

Scarf fastener, H. J. Helberg 730,017 

Scene, transformation, W. A. Demmon.... 729,553 
Screen. See Grain screen. 

Screen, Hancock & Sipple 729,577 

fierew holding device, automatic, J. A. Yates 729,830 

Seal lock, G. B. Edgar 729,922 

Seat, omnibus, tram-car, garden, or other, 

13. R. Halstead 730.1S9 

Seeding attachment, E. K. R< a 729,893 

Seeding machine, Kralinger & Klnlber 729, T74 

.Seeding machine, sulky lister, F. E. Davis. . 729,552 

Separator, J. Roger 730,162 

Setting, F. L. King 729,606 

Sewing maciiine, sack, J. L. Boyle 729,724 

Sewing machine take up mechanism, shoe, 

J. L. Kelflfer 729,604 

Sewing machine work-gage, shoe, J. L. Kief- 

f er 729,605 

Shade and curtain bracket, K. M. Dymond. 730,187 

Shade fixture, window, G. R. Jennings 729,594 

Shade roller guard cap, G. Mathis 729,881 

Shades, friction holding device for spring 

actuated, J. H. Milans 729,630 

Shaft and casing therefor, flexible, E. D. 

Weyburn 729,823 

Shaft connection, H. Nyberg 729,649 

Shaft, flexible, J. K. Stewart 729,694 

Shafts, means for electrically operating 

counter, N. C. Bassett. .......... 729,716 

(Continued on page 460.) 
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HORSE POWER 



OPERATED 

GAS0UME VAPOR 



The Fay «fc Bowen Marine Motor is a 

revelation to those who have used others. Re- 
liable, safe, durable and easy to operate. Re- 
markable speed control. Best of all. it starts 
when you start it. No handle or crank is used. 
Our patented igniter is absolutely unique and 
always instant and positive in action. It is 
really the only perfect add satisfactory igniter. 
Motors complete from IMto 25 h. p. ready for 
installation. We also bulla handsome launches 
with motors Installed and ready to run. Send 
for Catalogue. 

FAY & BOWEN 
35 Mill Street, Auburn, N. T. 



BOAT BUILDING SYSTEM. 



23 ft. Long. 5&ft. Beam. 



To build this boat re- 
. quires 2C0 ft. of oak, 
| 400 ft. of pine or cy- 
:; press, $4.50 in bard- 
ware and paints, and 
a set of our $15 Pat 



terns. We sell Boat Patterns from $3 up. Our Printed 
Patterns are actual size of each piece and include a 
Complete Set of working illustrations and instruc- 
tions oy which anyone can build a Launch or Row Boat 
for one-eighth the factory price. We build completed 
boats and knock-down frames. Particulars, address 
BROOK'S BOAT MFG. CO., Ltd., Gay City, Michigan. 



Learn Electro-Plating 



The well-known PARAGON PLATING] 

I OUTFIT, with accompanying printed instructions I 
I and harmless chemicals, enables anyone to learn j 
I practical electro-plating ; it i8 adapted for household I 
I use and small custom work. You can gold-plate 1 
I watch cases, jewelry, ornaments, etc., and Bflver- I 
I plate knives, forks, spoons, etc., '&ad nickel-plate I 
| small articles of brass and steel. 

Apparatus with supply of Gold - - - $3.50 

With Silver or.Nickel', 2.00 

With Gold and Silver and Nickel, - - 8.75 
■ Mailed on receipt of price by money order or registered letter. 
' Ciiculars and prospectus free. 



Manufacturers' PLATING OUTFITS for factory, workshop, 
and custom work. 



Address Department L. 



AGENTS WANTED 



ELECTROTECHNIC & CHEMICAL COMPANY, (Inc.) 

72 Washington Square, South, New York 



Send for 

'atalogue. 



THE M iL T iA5 E,ss KEROSENE 

and GAS ENGINE 

burns KEROSENE cheaper and 
safer than gasoline. Automatic, 
simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynmao for electric lighting, charg- 
ing storage batteries, pumping and 
all power purposes. 
A. MIETZ, 
128-133 Mott St., New York. 
ADOPTED BY 

U. S. GOVERNMENT. 
IIIfflieHt Award, direct coupled 
Generator Set, Paris Exposition, 1900. 
Gold Medal. Pan-American Ex- 
position, 1901. Gold Medal, Charleston, S. C, Exposition, 1902. 




Universal Safety Tread 

Made to walk on with perfect safety. 




For Elevators or wherever you walk, safety is always 
secured by its use. 

UNIVERSAL SAFETY TREAD CO ,45 Broadway, NewYork 



REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
showing details. Contained In Scientific American 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



' Work With Hi 5 Years A 
and You'll lie Independent 

The headline of this advertisement sounds ex- 
travagant, but it comes to you from the largest real 
estate tirm in the world-a Arm whose financial 
standing is respected and appreciated by the largest 
banks and financial institutions of this country— a 
firm wbose sales of New York property throughout 
the United States amounted to over four and a half 
milliondollarsduring the past fourteen months. 

The offer which will make you indfipendent is the 
selling of our New York City lots in your community. 
Ours is a proposition which stands absolutely alone. 
As an investment it simply has no equal in the 
country, and every one who has ever taken hold of 
it with the energy required to successfully carry on 
any business has made for himself thousands of 
dollars. A representative, way down in Alabama, 
whose name will be furnished on application, made 
over $10,000 In less than six months ; another distant 
one made over $5,000 in a little town of 3.500 inhabit- 
ants, and we have dozens who are now earning at 
the .flat e of $2,000 a year without interfering with 
their regular business. 

This offer should interest any man of ability and 
character. Our Alabama agent is one of the 
most prominent lawyers in his State, and he 
did not undertake th e selling of our properties until 
he bad been to New York and satisfied himself be- 
yond peradventure that all we claimed for our pro- 
position was true and more than true. Several 
very successful agents are clergymen. We 
want high-class, capable and energetic rppresenta- 
tives in every cnmmuniry-we do not want canvess- 
ers. Our business is conducted on a high nlane so 
that it appeals to the best class of investors. An op- 
portunity such as this is rare indeed. It enables you 
to associate yourself with a growing business- a 
business that is sure todevelop into practically a na- 
tional institution— just as large, just as strong and 
Just as desirable as the great insurance companies. 

Your n:ime and address will bring further particu- 
lars. References will be required. 



t 



WOOD, 

256-237 



HARMON & CO 

Broadway, New York. 

Department A A4. 



J 




It Fits the Case 

Half the value of an accurate 
watch movement, like this one, 
might be lost in a poorly made, 
. pretended gold case. That, 
lis why we make complete! 
watches; honest cases, fitted' 
to fine movements ; both 
made in our mammoth fac- 
tory — largest in the world. 

"A ccurate-to-lhe-SeconcT ' 

Watches 

bear copyrighted names, engraved on the 
works, and our gold cases have stamped 
on the inside : 



gfa&i 



Our 

Trade 
Marks 



Send for free book, "The Care of a Watch." 

it will give you important information, and 
tell you what to ask vour dealer for. 




OA 011 BUYS THIS ' 
p/'hUU GENUINE 

naetly as illustrated, direct from < 




MACEY" ffiSKi 

tr factory at Grand Rapids, 
Mich., freight prepaid east of 4 
the Miss, and north of Tenu. < 
(points beyond equalized),sent i 
"On Approval," to be return- 
ed at our expense if not the i 
best all OAK roll-top desk of 4 
equal SIZE ever sold at the i 
price. {Adefbr cat. No. S-2.) < 

The Fred MaceyCo., Ltd. 

Grand Rapids, Mich. 
Makers of High-Grade 
Desk*, Cabinets Card 
I ndexem, Book Cage*, 
Leather Rockers, etc. 
Branches: New York, 343 
1. way. Chicago, 152 Wabash 
Ave. Boston, 178 Federal St. 
Philadel., 13th &. Market Sts. 



1 y y.y.y. 



1 < yr v t ■r nrv T ' ▼» 



The MEDART 
BOAT BUILDING 
MATERIALS 

bring boat construction within the 
range of amateurs, at a small cost. 

Yachts, Launches, Row Boats. 

Send stamp for catalog. 

FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 

U*i*iiiiiA l 4 l AiAi^q l AiAi*i*i*i*.*i 




"PERFECTION" 



GAS ENGINE IGNITER 
$12.50 



Fully Guaranteed 
Price 

Runs in either direction. 
Brushes of carbon or woven 
wire. Commu tator easily access- 
from top. Special prices 
on Quantities. Send for 
catalogue of dynamos, gas 
_ engines, castin.. >, etc. 

WL. W. Glllosplo * Co. 

224 E. 4th Street 
Marion, Indiana xj 




50 YEARS' 
EXPERIENCE 




Traoe Marks 
Designs 
Copyrights Ax. 

Anyone sending a sketch and descrtotion may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbookon Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 
year ; four month \ $1. Sold by all newsdealers. 

MUNN & Co. 36 ' B —»New York 

Branch Office, 626 P St . Washington D. C. 




Write 
to-day 
for free 
catalogue. 

Mulli 
Steel 



ns' Galvanized 
Pleasure Boats 



$29:™ 



Made of steel. Practically indest uctlhle. Air chamber each 
end. Cannot sink. Cannot leak. Require no caulking. Ideal 
boat for family use. summer resorts, parks. Guaran teed 
W. H. MVLLINS, 384 Depot St.. Salem, O. 
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Scientific American, 



June 13, 1903. 



STRENGTH 

That's what you should look for above all 
else when you buy an Automobile— strength 
iu the frame, strength in the engine, 
strength in the gear, strength In the brake, 
strength in the body. 

TOURING CARS 

are built to stand up and run perfectly 
under all conditions— and tbey do it. Every 
bar, bolt, screw and nutls designed primari- 
ly for the strength it will give the rig— that's 
one reason why Rambler construction is the 
acme of simplicity and strength. 

Write for our handsome illustrated catalogue 
giving more indisputable reasons why you 
should buy a Rambler. 

THos. D. Jeffery CO. Co. 
Kenosha, "Wis., U. S. A. 




6 H. P. 

AUTOMOBILE 
MOTOR 

complete with trans* 
mission and float 
feed carburettor. 

$185.00 

Pierce Murine Co., 
Racine. Wis. 



Si* lBfcg Pistol brS 

^sSiHr^^r tne ideal Hand-book "A," 126 ptl^es 

MpSH FREE. The latest Encyclopedia of 

^M •& Arms, Powders, Shot and Bullet*. Men- | 

^^!^^^!!^. tion Scientific American. Address 

IDEAL MFG. CO.. 26 U St- New Haten. Conn., U.S.A. 



JF. YOU SHOOT A RIFLE. 

Shotgivn, you'll make a Bull' 
r „ , . by sending three. 2c. stjunns fn 
ttie _Ideal Hand-book 




CRAMER 

Crown 
Plates are 
more rapid 

than any 

other plate in 

the market 

With this 

plate clear 

quick 

printing 

Negatives 

can be 

secured 



These plates 
are 
especially 
adapted f 01 
Tourists 
using 
Hand- 
Cameras 



G. CRAMER DRY PLATE CO. 



Offices in 



ST. LOUIS, MO. 



New York: 32 East lOtK Street 
Chicago: 1211 Masonic Temple 
San Francisco : 819 Market Street 



A- 



"CISHMAN" 

CHUCKS 

All styles and sizes. 

Send for Catalogue. 

THE CUSHMAN CHUCK CO.. 
189 Allyn St., Hartford, Conn. 



'(RiM^iJcn'' 





If you want the best in 

! IGNITION BATTERIES 

Investigate the 

" Champion 
J Accumulator " 

I Perfected in all details for this 

1 work. Descriptive booMet free. 

H. C. MacRAE, 

315 St. Paul St., Baltimore, Md. 



THE BICYCLE: ITS INFLUENCE IN 



Health and Disease.- By G. M. Hammond, M.l>. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 



I Gallon in 4 Minutes 

of the purest drinking water and 
free from all solid atoms and 
disease germs. Every house- 
hold should have a 

BERKEFELD FILTER 

which prevents the spread of many 
diseases generally originating in impure 
water. 

BEKKEFELB FILTER CO., 
4 Cedar Street, New York. 




We manufacture gears 
and bodies suitable for 
all purposes. We also 
sell supplies and can 
furnish apy part or all 
the parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 

NEU8TADT- 
PERRY CO., 

S26-830 S. 18th St., 
St. Louis, Mo. 
York, Export Agent*. 




The OLDSMOBILX 

"The Best Thing on Wheels" 

The Oldsmobile is the cheapest reliable automobile in the 
world as well as the most economical in operation. 
Its premier position has been won by inventive genius and 
is maintained by progressive methods of manufacture. 

Price $650. 

Write for Illustrated Book to Dept. 31. 

OLDS MOTOR WORKS. - DETROIT, MICH. 

Factories: detboit and Lansing. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and i feet 6 inches beam, drawing 18 inches, and 
Is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated^ with 21 cuts. See Scientific 
American supplement. No. 1202. Price 10 rents by 
mall, from this office, and from ail newsdealers. 



" Where every prospect pleases." 

FIVE 

POINTS 

OF EXCELLENCE 



Leaving the center of the city from which you 
start; reaching the center of the city of your 
destination; over smooth and level tracks: giv- 
ing rest and comfort; riding beside running 
waters most of the way ; through the centers of 
population to the gateways of commerce ; when 
you travel by the 



NEW YORK CENTRAL LINES 



A copy of the 59 -page Illustrated Catalogue of the "Four- 
Track Series" will be sent free upou receipt of a two-cent 
stamp by (ieorge H. Daniels, General Passenger Agent, New 
York Central & Hudson River Railroad, Grand Central Station, 
New York. 



OUR AUTOriOBILE SPRAY BURNER 




Our Range Burner 

for Kerosene or Gasoline. 
Adaptable to any range or 
stove. Blue flame. No 
smoke. No smell. 
Burners for furnaces of every description. Price #10 C. O. D. 

Write for Catalogue No. 4 and Testimonials. 

The National Oil Burner & Equipment Co., St. Louis, Mo. 



For Crude Oil, Kerosene or Gaso- 
line. Does not vaporize, but 
atomizes the oil. Plenty of fire. 
Only 10 pounds pressure. 
Price #80.00 C. O. D, 




OUR ROTARY MEASURE 

Is the fastest all u. round measure 
made. Measures curves of any kind as 
easily as straight work. Accurate, lasts 
a life-time, anyone can use it. An ideal 
measure for factory, office or home. Says 
one; ** Worth its weight in gold toa busy 
mechanic." Limited time only SI - 75- 
postpaid. Your money back if not the 
best and fastest all around measure you 
ever saw at any price. Write to-day 
for free illus rated circular, 

STECKENREITER MF«. CO., 
96 Lake Street, Chicago, I1L 



RiWER AIR PUMP 

U'r, MALT EST 



"N° 11 CLINTONS!. BROOKLYN NY 



GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1 292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 




A BOON IN BRAKE BLOCKS. 

The acknowledged leader in its line is 
Potter's Spring Brake Block for effi- 
ciency, durability, economy, strength and 
serviceability, [n use by builders of the high- 
est graoe carriages and wagons. Morgan 
Potter, Fishkill-on-Hudson, N. Y., U. IS. A. 



WEffi^slGii^P 1 ^ 



RESTORES THE SIOHT 

WEAK EYES MADE 

STRONG. 

SPECTACLES ARE A 
NUISANCE, NECES- 
SITY ONLY MAKES 
ONE WEAR THEM. 



saves the eyes 

'all eye troubles 

cured by using 

restorer one 

{minute each night 

before retiring. 



PREVENTS FAIUK6 SIGHT 

DULL EYES MADE 

BRIGHT. Write for 

TREATISE ON THE 

EYE, Mailed Free. 

THE IDEAL COMPANY 

239 BROADWAY. NEW rORK. 



Shafting, portable device for centering, F. 

H. Hudson 730,123 

Sheet metal cutting machine, A. G. Seherer. 729,904 

Side board fastener, J. Erret 729,851 

Sidewalks, curbs, and gutters, mechanism 

for making, D. B. Bstell... 729,852 

Sifter, attached ash, T. Edwards 730,204 

Sign, double reading illuminated. M. L. Jolly 729,599 
Sign or picture, Illuminated, M. L. Jolly... 729,598 
Silver, reducing and separating, G. V. Guz- 
man 729,700 

Skate, tubular, W. G. Nott 729,648 

Sled, J. W. Perkins 729,961 

Snap hook, Smith & Nearing 729,802 

Snap, safety, C. P. Allison 730,075 

Snap switch, F. L. Fenn 729,744 

Sole leveling machine, H. A. Webster 729,820 

Sound vibrations, instrument for recording 

and reproducing, E. J. Romano 729,798 

Speaking tube mouthpiece, FInck & Herb- 

stritt 729,853 

Spectacle eye shield, G. Moritz 730,192 

Speed mechlnism, variable, G. C. Nelson... 730,140 
Spinning machine yarn controller and clear- 
er, G. Schmidt, Sr 729,901 

Spinning ring, G. M. Warren 729,708 

Spur, W. Olmstead 729,791 

Square and bevel, combination, F. L. Ress.. 729,003 

Stacker, pneumatic, C. N. Leonard 729,947 

Stamp, marking, F. Test 729,699 

Stapling machine, V. Zwissler 730,070 

Steam boiler, T. A. Gillespie. 729,757 

Steam engine, N. Francois 729,567 

Steam engine, O. W. Kelly 729,602 

Steam engine, E. F. Steele 729,972 

Steam engine, P. S. Bostwick 729,997 

Steam superheating apparatus, A. Bolton . . 730,087 

Steam trap, V. Schwaninger 729,679 

Steam trap, C. F. Murray 729,956 

Steam trap, Koehler & Monahan 730,213 

Steaming machine, A. T. Sarfert 730,164 

Sterilizing water or other liquid, apparatus 

for, C. Caille 729,732 

Stone, etc., apparatus for lifting, J. Jones. 729,939 
Stone sawing machine, C. A. Thomson.... 729,975 

Stove attachment, gas, D. W. Ross 729,670 

Stove, cooking, H. Hernf eld 729,861 

Street refuse, apparatus for collecting mud, 

dust, or other, Melvln & Mann 730,190 

Street sweeping machine brooms, machine 

for making, A. Schaefer 729,676 

Stringed Instrument keyboard, G. P. Buchan- 
an 730,000 

Suction ventilator, rotary, Dickie & Will- 
iams 730,099 

Sugar cane syrnp, making, J. Tillman 729,976 

Sugar, making, J. W. De Castro 729,920 

Sugar solutions, boiling, A. Grantzdorffer. . 730,111 
Sulfuric anhydrid, manufacturing, Clemm & 

HaBenbach 729,735 

Suprarenal glands, isolating the active prin- 
ciple of the, J. Takamine 730,190, 730,197 

Suprarenal glands, obtaining products from, 

J. Takamine 730,175 

Suprarenal glands, preparing extracts of 

the, J. Takamine 730,198 

Suspending device, C. A. Benke 729,836 

Switch, M. Obney 730,041 

Syringe, J. H. Sheets 730,054 

Table, book rust, etc., portable, A. M. Brown 729,919 
Talking machine sound box, E. D. Gleason, 

730,109, 730,110 

Tap, F. J. Nutting 729,647 

Tap, beer barrel, M. J. Chaplin 729,545 

Telephone exchange signaling Jack, multi- 
ple, L. M. Ericsson 729,560 

Telephone exchange system, C. B. Smith... 729,801 

Telephone vocal guard, W. J. Dunlhue 730,101 

Telescope, Galilean, A. A. Common 729.S48 

Telpher, H. M. Harding 729,578 

Tether, G. K. Andrews 729,912 

Thill bow or thill tug and holdback, safety, 

L. W. Benner 729,529 

Tide and wave power, F. Merziger 729,629 

Tie plate, B. Wolhaupter 730,067 

Tile, A. B. Klay 730,131 

Time reminder, F. W. Baynes 729,527 

Tire, wheel, A. D. Van Ausdall 729,704 

Toaster, J. L. Clark 729,547 

Tongue plate, vehicle, G. C. Thompson 729,810 

Tool, pneumatic, D. G. Foley 730,207 

Tools to handles, means for securing, 

Smythe & Bryant 729,690 

Toothpicks, matches, or like articles, stand 

for, R. Dickson 729,740 

Toy, E. V. Clark 729,548 

Toy bank, C. H. Schambers 729,899 

Toy, detonating, C. E. Wenzel 729,985 

Toy, figure, C. J. Dorsey 729,555 

Toy figure or doll, C. A. French 729.750 

Toy gunboat, detonating, C. E. Wenzel 730,182 

Toy locomotive, H. C. Ives 729,765 

Train order holder and deliverer, J. J. Metz 730,143 

Tramway, cable, W. Dusedau 729,558 

Transformer, M. Leblanc 730,214 

Traveling sprinkler, J. P. Olofsson 729,650 

Tray, A. H. Garde 729,568 

Tread, safety stair, J. A. McNamee 730,145 

Trenches, apparatus for forming circular, 

E. Quilling 730,156 

Trolley, M. McBrlde 729,957 

Trolley catcher, W. E. Pettee 729,057 

Trolley pole, G. W. Hamilton 730,116 

Trolley stand, W. Magner 729,620 

Trolley wires at wiilway crossings, safety 

guard for, C. D. Austin 729,523 

Trolling spoon, A. W. Wilson 730.064 

Trnck, T. G. Selleck 729,682 

Truck, bag conveying and supporting, A. 

J. Houle 729,866 

Truck, hand, Hart & Olsen 729,931 

Truck, bureau, N. Baruch 729,993 

Tufting frame, J. H. Horstman 729,588 

Tug metal casing, W. A. Lane 729,01 1 

Tunnel construction, subaqueous, S. Lake... 730,134 

Tunnels, building subaqueous, S. Lake 730,135 

Turbine vane or blade, T. Parker 729,889 

Typewriting machine ribbon mechanism, F. 

X. Wagner 729,815 

Typewriting or similar machine and appa- 
ratus for use in connection therewith, 

J. Lagarde 729,873 

Valve, automatic flushing, C. & F. A. Schos- 

sow 729,965 

Valve coupling, air brake train pipe, A. Ole- 

son 729.790 

Valve, cylinder relief, A. J. G. E. Berg 730,085 

Valve for traps, back pressure, w. R. Bon- 

nell 729,996 

Valve gate, M. La Londe 729,009 

Valve, gate, S. S. Jacobsen 729,766 

Valve gear, P. S. Bostwick 729.998 

Valve, relief, F. Schreldt 730,107 

Valve wrench, L. R. Sack 729,072 

Vehicle, motor, J. D. Harp 729,579 

Vehicle, motor, P. J. Collins 729,7.17 

Vehicle propelling device, ice, I. N. Henness 729,935 

Vehicle, road, E. G. Hoffmann 729,586 

Vehicle wheel, N. G. Moore 729,034 

Vehicle wheel, J. M. Alderfer 730,073 

Vending machine, James & Rusher 729,938 

Vise, carpenter's, G. W. Drew 729,741 

Wagon, merchandise weighing delivery, J. 

J. Cahill 729,811 

Wagon storm apron or curtain, H. W. 

Schlosser 729.67T 

Washboiler attachment, H. Achilles 730,071 

Washer. See Dish washer. 

Washing machine, S. J. Harding 729,930 

Washing machine, J. F. Smith 730,170 

Waste, bath or basin, H. M. Weaver 729,710 

Watch barrel, L. A. Erlckson 730, 103 

Water elevator, windlass, W. Llpps 729,618 

Water heater, H. S. Powell 729,793 

Water motor, F. A. Bradway 729,917 

Water, removing oil or oily matter from, 

A. E. Krause 729,775 

Water tube boiler, J. Cowan 729,738 

Watering apparatus, automatic stock, J. 

J. McCourt 730,144 

Weaving, machine for manufacturing metal- 
lic leashes used in, E. Gulnet 730,113 

Weeding apparatus, Conkle & Hall 730,095 

Wells, underreamer for drilling oil, M. H. 

Dunn 729,743 

Windmill, W. M. Cherry 729,845 

Window, Volgtmann & Pomeroy 729,814 

Window cleaner, F. W. Wllle 730,183 

Window frame and Bash, metallic, C. Mc- 

Sherry 729,885 

(Continual on page 461. ) 



PHAVINGii 
I STICK )> 



Shaving— and Saving 

Shaving with greater com- 
fort, luxury, convenience. 

Saving in time, temper 
and money. A single stick 
affords over 300 shaves. 
No cup required. Only 
the shaving stick and brush. 



^ 




U. 



A. 



LIQUID PISTOL 

Nickel-plated 

5 Inches 

.. ls ^}^ Long 

Guaranteed ^^ 

Will stop the 
most vicious 
dog (or man) 
without perma 
nent injury. 

Fires and recharges by pulling trieger. 
Loads from any liquid. No cartridges 
required. Over 10 shots in one loading. 
Valuable to bicyclistB, unescorted ladies, cashiers; 
homes, etc. All dealers, or by mail, 30c. 
PARKER, STEARNS & SUTTON, 226 South St., NewYork 




SPLITDORI^SPARK COILS 

'*^>-^25 VANDEWATERST. NY -*~^f^ 




Automobiles 

Electric and Gasoline 

Vehicles for Touring, Pleasure 
Driving, Private Carriage Service 
and all kinds of business uses 




Columbia Electric Victoria 

Presenting the most effective combination of 
art and utility to be found in a single-seated 
electric automobile. Its comfort, elegance 
and ease of control adapt it admirably to 
ladies' use. 



Our Meiv Catalogue will 
be mailed on request 

In print and illustration this cata- 
logue is the most artistic book of its 
kind ever issued. The pictures and 
description cover the full line of 
Columbia automobiles, including 
Electric Runabouts, Victorias, 
Phaetons, Surreys, Tonneaus, 
Cabriolets, Coupes, Broughams, 
Hansoms, Buses, Special Service 
and Delivery Wagons, Trucks 
and the new 24- H. P. Columbia 
Gasoline Touring Car. 

$3P Orders Jor Broughams and Coupes 
for September delivery should be placed 
immediately. 

Electric Vehicle Co. 

HARTFORD, CONN. 



New York Salesroom : 134-136-138 W. 39th St. 

Opp. Metropolitan Opera House 
Boston I ?4-?6-78 Stanhope St. 
Chicago: 1421 Michigan Ave. 
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MY AMBITION 

is to become an 
ILLUSTRATOR 

We can Assist anyone to real- 
ize his ambitions. "Straggles 
With the World "is the name 
of a book of ours dealing w ith 
the better education of men 
and women. This 72-page 
book is free. It shows you 
how, during spare time, to 
become an 1 11 u strut or. 
Ad. -Writer, Journal- 
1st, P roof reader , 
Bookkeeper, Steno- 
grapher, Electrician, 
Electrical Engineer, 
etc. Mention the profession 
in which you are interested, 
and we will include some val- 
uable information pertaining 
thereto. 

Correspondence 

Institute of America 

Box 6SS. Scranton, a. 




ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
« CAN 1 BECOME AN ELEC- 
TRICAL ENGINEER?" 

We tt-ach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at yonr home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 240-242 W. 88d St. New York. 





•» 



"CENT P" CENT 



A Monthly magazine for Investors — present- 
ing facts, figures and information in an in- 
teresting manner — 60 rents s year. Three 
months' trial subscription 10 Cents, stamps or 
silver. Sample copy free. 



MftfreHSdnlter & Barnes, 52 BW^New York. 




I Print My Own Cards 

Circulars, newspaper. Press, $5. 
Larger size, $18.00. Money saver. 
Hu profits printing for others. 
Type settinK easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory. The Press Co.. Meriden, Conn. 
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Typewriter No. 2 

Built on standard principles 
with superior advantages. 

A revelation in every fea- 
ture, Including 

Price, $40.00 



svs 

TYPEWRITER 
COMPANY, . 

239 B'way, New York 



^AVTOMOTIC 

coPYiNanooK 

Handiest, most effective and 
satisfactory copying device. 

COPIES WHILE YOU WRITE | 

Use any pen, ink and paper. No press, no annoyance. Sample! 
of work and endorsements FREE. Agents Wanted 

Pershing & Co., 132 Michigan St., South Bend. Ind i 




'-TOOL 
CATALOGUE 



A Handy Book 
To Ha.ve 



< Catalogue N5 2 1 



I Montgomery & Co.'s Tool Catalogue 

It is illustrated throughout and de- 
scribes and prices Tools. ISA pages, 6&x 
4J-6 ins. Tbe latest edition, with dis- 
count sheet by mail for 25 cents. 

MONTGOMERY A CO., 
105 Fulton St., New York City. 



DIVIDEND 

FATING MINING, OIL, TIMBER, SHELTER, 
ANI» INDUSTRIAL STOCKS making possible 
LARBE INTEREST and PROFITS, listed and 
unlisted, our specialty. Booklets giving full In- 
formation mailed free on application. 

DOUGLAS, LAOEY « oo„ 

BanKert S Brokers. 66 Broadway, Mew VorK 



THE TURNER BRASS WORKS 

57 MICHIGAN ST., CHICAGO. 

ALUMINUM, BRASS AND BRONZE CASTINGS 

MACHINING. STAMPING.5P INNING, POLISHING. 

PLATING. 

ESTIMATES FURNISHED ON SPECIAL WORK. 



TO KEEP COOL 

you must bare a whirling fan to drive the beated, im- 
pure air from your rooms. Will you pay 815 or more for 
an electric fan, or will you buy our famous 

Water Motor Fan 



which makes 2,000 revolutions 
a minute and throws a current 
of air as strong as does an elec- 
tric tan yet costs only 



$1.50 




It can be attached to anv spigot direct, or connected 
by rubber hose and attached to wall in same or another 
room. Can be Adjusted by anyone- even a child— quick 
ly and easily. The fan is ten inches in diameter. Re- 

?uires but low pressure, the motor being fed through a 
■lti-lnch hole. Runs smoothly, without noise or annoy- 
ance -especially desirable for the sickroom. Cannot 
get out of order. 

Price Complete $1,50 Booklet Free 

Good Aeents Wanted to sell the Water Motor Fan to 
the thousands who have been waiting tor a perfect fan 
at a low price. 



Wire cable cutting device, 0. T. Mapes 729,951 

Wire drawing block, E. H. Carroll 729,541 

Wire gaging and cutting machine, F. W. 

Hoefer, et al : 729,804 

Wrench, F. von Cawenburgh 729,544 

Wrench, J. H. Flanigan 729,747 

Yoke attachment, neck, L. T. Briscoe 730,088 



DESIGNS. 

Badge, G. G. Greenbnrg 36,341 

Glass, window, T. M. Farmiloe 36,349 

Spoon, G. G. Greenburg 36,342 

Stone, cut, A. M. & I. Tolkowsky 36,340 

Table mat, R. Stock 36,350 

Tiling, T. F. Furness 36,343 to 36,347 

Tiling, M. C. Boyer 36,348 



TRADE MARKS. 

Antiseptic compounds, Mu-Col Company .... 40,479 

Asphalt, Commercial Asphalt Co 40,503 

Brooms and brushes, J. S. Barron & Co.... 40,508 

Candies, J. Minor 40,490 

Canned fruits and vegetables, A. Reiter 

& Co 40,499 

Canned vegetables and fruits, W. T. Reyn- 
olds & Co 40,500 

Cars, heating apparatus for, Consolidated 

Car Heating Co 40,513 

Cigars, antiscpticized, J. S. Ammon 40,486 

Confectionery, Brandle & Smith 40,489 

Cotton goods, certain named, Fearon, Dan- 
iel & Co 40,465 to 40,468 

Crayons and pencils, Binney & Smith Co 40,506 

Flour, Alva Roller Mills 40,497 

Food made from cereals, flaked, Southern 

Flaked Food Co 40,493 

Food, prepared cereal, American Cereal Co. . 40,496 
Food prepared from certain named articles, 

Sanitas Nut Food Co 40,494 

Heels and soles for boots and shoes, elastic 

or cushion, F. W. Whitcher 40,469 

Lard substitute, Schwarzschild & Sulzberger 

Co 40,491 

Measuring tapes, Lufkin Rule Co 40,470 

Medical tonic, G. W. Leach 40,477 

Metal, certain named special, T. H. Syming- 
ton Co 40,515 

Motors and generators, direct current, Gen- 
eral Electric Company 40,514 

Oil preparations and tonic medicines, cod 

liver, Morrhistinol Manufacturing Co.... 40,476 

Paint, mixed, J. G. Newcomb 40,502 

Powder, foot, Marshall & Co 40,481 

Powder, stomach, D. von Engel 40,475 

Powders, toilet and sachet, M. F. Drudy 40,482 

Razors, Kraut & Dohnal 40,509, 40,510 

Remedies for malaria, F. Bisleri & Co 40,472 

Remedy for certain named diseases., P. Bald- 
win 40,471 

Remedy for certain named diseases, A. J. 

Shilling 40,474 

Remedy for indigestion, M. J. Ginter 40,473 

Salt, table, Carey Salt Co 40,501 

Salve or ointment, Sharp & Dohme 40,480 

Sausages, P. H. Loewlth & Co 40,492 

Saws and parts thereof, hand, J. Campbell . 40,511 
Sheet holding devices and temporary bind- 
ers, loose, Sieber & Trussell Mfg. Co 40,507 

Soaps, J. C. Siemon 40,483 

Tapioca, prepared, Whitman Grocery Co. . . . 40,495 
Tobacco, smoking, British- American Tobac- 
co Co 40,487 

Tonic, general, J. E. Ingrim. t 40,478 

Toys, Geo. Borgf eldt & Co 40,505 

Washing compounds, P. J. O'Neil 40,484 

Watchcases, W. Konovitz 40,504 

Water, compounds for purifying, Fort Wayne 

Steam Specialty Co 40,485 

Whiskies, rye and bourbon, Tillmann & Ben- 
dell 40,488 

Wrenches, C. E. Bonner 40,512 

Yeast cakes, H. B. Strait 40,498 



LABELS. 

'Braig's Preference," for cigars, J. L. Braig 10,052 

'Crescent Wheat Flakes," for cereal food, 

Lake Odessa Malted Cereal Co 10,040 

'Dr. E. P. Robinson's Facial Soap," for soap, 

E. P. Robinson 10,053 

'Egyptian Furniture, Piano, and Hardwood 

Polish," for polish, S. E. L. Wootton.. 10,055 

"Elk Grove Creamery," for dairy products, 

Chapln & Sacks 10,050 

'Girard," for lawn mowers, Supplee Hard- 
ware Co 10,048 

"Herlihy's Black-No-More," for cosmetic, 

J. A. Herllhy 10,059 

"Holly Mount," for whisky, J. F. Meenehan. 10,051 

'Jaborandine Dandruff Cure," for hair med- 
icine, M. W. H. Hafemeister 10,058 

'Miller's X Rays Soap," for soap, H. F. Mil- 
ler 10,054 

'$100 Puzzle," for puzzles, $100 Puzzle Co. 10,045 

'Parlde's Compound," for a medicine, P. 

Grasso : 10,056 

'Parlde's Compound Ointment," for oint- 
ment, P. Grasso 10,057 

"Trylyta," for Incandescent mantles, Rari- 

tan Mantle Co 10,047 

"White Elk Shoe," for shoes, L. Wolfson.. 10,046 

"Winthrop's Bitters," for medicine, Wlnth- 

rop Drug and Chemical Works 10,068 

"Winthrop's Blood Poison Tablets," for med- 
icine, Winthrop Drug and Chemical 
Works 10,064 

"Winthrop's Blood Purifier," for medicine, 

Winthrop Drug and Chemical Works... 10,060 

"Winthrop's Cough Mixture," for medicine, 

Winthrop Drug and Chemical Works 10,067 

"Winthrop's Kidney Tea," for medicine, 

Winthrop Drug and Chemical Works 10,061 

"Winthrop's Laxative Pills," for medicine, 

Winthrop Drug and Chemical Works 10,065 

"Winthrop's Liniment," for medicine, Winth- 
rop Drug and Chemical Works 10,063 

"Winthrop's Neuralgia Tablets," for medi- 
cine, Winthrop Drug and Chemical Works 10,066 

"Winthrop's Ointment," for medicine, Winth- 
rop Drug and Chemical Works 10,069 

"Winthrop's U-Ric-Sol-Vent," for medicine, 

Winthrop Drug and Chemical Works 10,062 



DELAWARE RUBBER CO., 
631 Market Street, 



Dept. 107, 
Philadelphia, Pa. 



PRINTS. 

'American Indian Souvenir Playing Cards," 
for playing cards, P. Lazarus & Co 717 

'At the Anvil," for clothing, Oppenhelmer, 

Seasongood & Co 719 

'Blrthstones," for imitation stones, G. Bruns- 
wick 721 

'Botanic Blood Balm," for medicine, Gray 
Lithograob Co 722 

•Gilt Edge," for tea, W. J. Buttfield 726 

'Guarantee Certificate," for solid gold tubes 
filled with composition metal, Rodenberg & 
Dunn 720 

'Highest Quality," for tea, W. J. Buttfield 727 

'Malta-Vita," for food product, J. Walter 
Thompson .Co 724 

'Mennen's Borated Talcum Powder, " for tal- 
cum powder, J. Walter Thompson Co 723 

'No Work, No Hent, Just Cream, Then Eat," 

for food product, J. Walter Thompson Co.. 725 

'Oriental, Italy and the Cavalier Backs, No. 
fiOfi Congress Pla.ving Cards," for playing 
Cards, United States Playing Card Co 718 

'World's Choice," for tea, W. J. Buttfield 728 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided ttt- name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn ft Co., 361 Broadway, New York. 



ERFORATING 




„N V £2& NORTH XJIVXOK" ST C MIC-A.Gr O, HI. TJ. S.-A.. 



AN ENGINEER'S LIBRARY. 

An absolute Encyclopaedia for Engineers or for Steam 
Users, Electricians, Firemen and Machinists, is the 

HANDBOOK ON ENGINEERING. 

By Henky C. Tullet. 
Third edition, enlarged and revised, 5,000 copies, now 
ready. Sent anywhere on receipt of price, $3.50— 
money back if dissatisfied. 900 pages. 400 fine illustra- 
tions. Thoroughly reliable and practical. Handsomely 
bound in leather and gilt. Pocket-book form. 
II. C. TULLEY & CO., 
1060 Walnwrlffht Itldg., St. Louis, Mo., U. S. A. 



BIG PAYING BUSINESS «: 

Write for names of hundreds of delighted.. 

customers. Make $80 to *50 

weekly. Do business at home / 

or traveling, all or spare time, I 

selling Gray outfits and doing < 

genuine gold, silver, niokle and metal 

plating on Watches, Jewelry, Tableware, "* 

Bicycles, all metal goods. Heavy plate. So ex.- 

Serlence* quickly learned. Enormous demand. 
\o toys or humbuff. Outfits all sizes. Everything 

guaranteed. Let us start you. We teach you PB 

Write today H. ©RAY A CO., CINCINNATI, O. 




SITES ©Li\d BONUSES 

OFFERED TO WORTHY PARTIES 

Kewaunee, the lak e terminal of the Kewaunee, Green 
Bay & Western Railroad on Lake Michigan, with car 
ferry and steamer facilities, unequaled, desires manu- 
facturing plants and will give sites and inducements to 
responsible parties seeking locations. Best harbor on 
Lake Michigan. Address 

CHAS. V. MASHEK, Sec'y, 
Business Men's Association, KEWAUNEE, WIS. 



'. VpVr ->>•" ?* 


$500. OO 


'" ?/. Ij!v '"-~ \ 


Accident Insurance Policy— hand- 
some leather card case (see ait)— 
Kegiatration— Identification Service 

-all for $1.00 Per Tear. 

Send $1.00 to -day—to- morrow may 
be too late. Money back if you're not 
satisfied. DEPT. A. 




>■ 


USONA IND. SOCIETY 



RUBBER STAMP MAKING. — THIS 

article describes) a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
oerience in rubber stamp making. One illustration. 
Contained in Supplement 1110. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



Rider Agents Wanted 

'" each town to ride and exhibit sample bicycle 

'03 Models high grade$9 to$|5 
1901 & '02 Models, best makes $7 to $10 
000 2ND - HAND WHEELS 

all makes and models good as new feS to $8. 

Great Factory Clearing Sale. We ship 
on approval and lO rfajf '» trial 
\ioithout a cent in advance. 

EARN A BICYCLE taking orders 
for us. Write at once for bargain list and 
'our wonderful special offer to agents. 
Tires, equipment, sundries, half price. 

AUTOMOBILES "SFE?.* 

ond hand Autos and Motor Cycles. All makes 
and styles. If interested write for Automobile Catalogue. 

MEAD CYCLE COMPANY V^S.%. 





I THE AERONAUTICAL WORLD 

i SUBSCRIPTION »LS0_. FM w„ , F nH |« f 
1 SAMPLE, COPV jjul-ENVIL.lE.OHlO.1 



PROPOSALS. 



QBALED PROPOSALS WILL BE RECEIVED AT 
° the office of the Light-House Engineer, Tompkins- 
ville, X. Y., until one o'clock P. M., Wednesday, June 
24th, 1903, and then opened, for furnishing and deliver- 
ing miscellaneous articles required for the use of the 
Light-House Establishment during the fiscal year to 
end June 30, 1904, in accordance with specifications, 
copies of which, with blank proposals and other Infor- 
mation, may be bad upon application to 

MAJOR WILLIAM T. RUSSELL, 17. S. A., 

Engineer Third Light-House District. 



THIS BEATS NEW JERSEY." 

Charters procured under South Dakota laws for a few 
dollars. Write for Corporation laws, blanks, by-laws 
and forms to Philip La whence, late ABs't Sec. of State, 
Huron, 8. Dak. or Room K, 20th floor, 220 B'way, N. Y. 



FREE 



WM. 



Catalogue of Architectural, Scientific 
and Technical Books. 
Prospectus for 1903 for "Architects' and 
Builders' Magazine," monthly $2 a year. 
T. COMSTOCK, Pub., 23 Warren St., New York. 



PPE3IAL MANUFACTURING, SPEC. MACHINERY, MODELS 
J EXPERIMENTALWORK.DIES and STAMPING. PROMPT 
u GL0BE MACH.S, STAMPING CO. 970 HAMILTON ST. CLEVELAND. 0, 



Sq\iacbs Pa,y g|£ 

Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for FliEE 
BOOKLET and learn this immensely 
rich home industry. 



Plymouth Rock Squab Co.. 1 4 Friend St., Boston, Mass. 




'•'■'i'T 



| HOVELTIEB fctTC HEW YORK 6TEHCIL WORKS 100 HAMM ST N^T.. 



Are you interested in Patents, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 
KNICKERBOCKER MACHINE WOltKS, Inc., 
8-10-13 JoneM Street, New York. 



ROTARY ENGINES.— ARTICLES ON 

this type of engine, giving many details and illustra 
tions, are contained in Supplement Nob. 1158, 
1186, 1193 and 1309. Price 10 cents each. For 
sale by Munn & Co. and all newsdealers. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE V1LTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 



MnnPIC & EXPERIMENTAL work. 

I1IUULL0 Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldg.. Franklin Square. New York. 



Model Machinery and Experimental Work, 

W. H. Crawford, 194 Broadway, New York City. 



I 



INVENTIONS DEVELOPED 

WALTER K. FREEMAN, M.E. 

Special machinery, electrical and chemical ap- 
paratus made on short notice. Good accommo- 
dations lor inventors. 403 E. 23d St., New York. 



I 



JURGtJra"SELFSETTING" 

i!SS„£!H ,ni New device. For doors and windows. 
tie > _ No wires. Easy to apply. Send 50c. 

5 rJDQw5 for sample or write for circular. 

|Ui . — : Agents wanted. 

rairii"" molL mfg. co., 

' HliHnm, Dept. 6. 150 Nassau St., New York 



MATCH MACHINERY. 

BIO MONEY IN MATCHES. 

We manufacture everything pertaining to the busi- 
ness. The Very Latest Process. We will furnish 
a manager or teach any purchaser the business. 
F. W. MURPHY «fc BKO„ 

111S Ashland Block, Chicago, 111., [7. S A. 



!7iW»M 



_ . „ , _ UNION MODLL WORKS 

C.E.ARS*® 193 CLARK CHICAGO. 




FAN HNI V £1 ROT Rraa 2 > 500 KoroiottoM » 

F#%« UI1LI ^>l iv)U. Minute. Measures 12 inches. 
THROWS Al R eqnal to any $15 Electric Fan. 
RUNS BY WATERf«dbyM0Inchbo| B . Requires but 
lOlba.wtwrpNMure. Can be connected to*nyapigot In an; room; 
jlumber needed. Any siM kitchen can be kept cool. It will run 
ill machines. S-n-l f^r .lesaH^tlv* Mtuhr. 

Cyclone Motor Co., Boom 6, Sheridanville, Pa. 



webD's mnqejoint belt noons 
inserted witU a Dlier -send for circular 
webo nlnae belt nooK co. — boonton. n.j. 



Twenty-Third Edition 

Experimental 
Science 



^< ^ BY ^< ^ 
George M. Hopkins 



Revised and Greatly Enlarged. 

2 Octavo Volumes. 

MOO Pages. 900 Illustrations. 

Cloth Bound, Postpaid, $5.00. 

Half Morocco, Postpaid, 7.00. 

Or Volumes Sold Separately: 

Cloth, $3.00 per Volume. 
Half Morocco, $4.00 oer Volume. 
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XPERIMENTAL SCIENCE is so well known to many of our 

readers that it is hardly necessary now to give a description of 

this work. Mr. Hopkins decided some months ago that it would 

be necessary to prepare a new edition of this work in order that 

the many wonderful discoveries of modern times might be fully 

described in its pa^es. Since the last edition was published, wonderful 

developments in wireless telegraphy, for example, have been made. It 

was necessary, therefore, that a good deal of new matler should be 

added to the work in order to make it thoroughly up-to-date, and with 

this object in view some 200 pages have been added. On account of the 

increased size of the work it has been necessary to divide it into two 

volumes, handsomely bound in buckram. It may be interesting to note 

the following additions that have been made to these volumes : 

Volume I contains in addition to a large number of simple, well 
illustrated experiments, a full 'description of a # H. P electric motor 
made expressly for illustration in this edition of " Experimental 
Science." It is an enclosed self-regulating electric motor for a 
110 volt circuit. It can be operated by a current from a no volt lamp- 
socket, yielding a full % H. P., or it may be used as a dynamo, furnisn* 
ing a current capable of operating three 16-candle power, no volt incan- 
descent lamps. The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

Volume II contains much on the general subject of electricity, 
besides new articles of great -importance. Among these the subject 01 
alternate current machinery is treated. "Wireless Telegraphy and Tele- 
phony receive attention. Electrical Measuring Instruments, The Electric 
Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring the Heat 
of the Stars are all thoroughly illustrated and described. 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu- 
ral Philosophy. 

SEND FOR DESCRIPTIVE CIRCULAR. 

MUNN & CO., Publishers, 361 Broadway. New York. 



) 1 903 SCIENTIFIC AMERICAN, INC. 



462 



Scientific American 



June 13, 1903. 



Run One Year at a Time" 

"Keyless Clocks," once started, run, without atten- 
tion, from 12 to 18 months at a time. IHie only practical 
clock that reaily runs a whole year without attention. 
Fine time-keeper. Styles for homes, churches, and 
public office* shown in tree catalogues. Hay be ex- 
ported to all parts of the world. Easily sold. Exclusive 
representatives given liberal terms. Correspondence 
English, tieutsco, Francaia, Rspanol, Italiano. Write' 
~- FV " ■"*■- • - '-— — i ,%Q4 Hudson St.. N.Y. City, U.S.A; 



English, i»eutsco, F 
KEYLESS CLOCK ( 




The Handsomest Automobile 

in the world. That is what we have tried to iriake the 

Winton 

We don't sacrifice speed or endurance to beauty but we think that 
any man who notes the graceful lines, perfect proportion and ex- 
quisite finish of our 1903 model Touring Car will realize how well 
we have combined all these qualities. See them at our agencies. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland, 0. 




A [Place Well Won 



^ 

i) 



WAT C If 



to-day regulates the 
world's time. 

An illustrated history of the 
watch sent free upon re- 
\ quest to 

^^ Elgin National Watch Co 
Elgin, III. 
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Don't Experiment 



■BUY- 



FISK RUBBER COMPANY, Chlcopee Palls, Mass. 



PRICE $f25. 

If you are seeking for pleasure, if you wisb to save 
time in travel, if you want a racing machine or a bill 
climber, there is only one machine tbat will fill your 
requirements, and that is the 

MARSH 3 H. P. MOTOR CYCLE 

Write for circular. 

BROCKTON, MASS. 



guaranteed for one year. 
MOTOR CYCLE MFG. CO., 



Burns without smoke 

If you want a blue 
flame, wickless, odor- 
less oil stove for yonr 
sum mer coobinjr— one 
that does not smoke— 
and which will give 
twice the heat of gas 
at less than half the 
cost, buy tbe 

KHOTAL 

Kerosene Stove. Made 
Inallsizesfrom $3.75 
up. 

Send for Catalogue 

THE KHOTAL BUHNER CO. 
197 Fulton St., New York 

V / 




THE INTERNATIONAL 
KEROSENE OIL. ENGINE 

is the most simple, compact and power- 
ful ever constructed tor practical pur- 
poses. Needs less attention, is less lia- 
ble to get out of order and is cheaper 
to run than any engine manufactured. 
Simple, durable, economical and relia- 
ble. Nothing but ordinary Kerosene 
Oil required to run it. Safe and easily 
operated. 
International Power Vehicle Co., 

STAMFORD, CONN. 





MICROSCOPES 



for every purpose. Our instruments 
are found in ail the best laboratories 



of the country. 



Catalog free. 



Projection Apparatus 

for scientific work . Superior \u accuracy and convenience. 

Bausch CQ. Lomb Optical Co.* 
Rochester, N. \. 

NEW YORK BOSTON CHICAGO 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLESandINFORMATIONon APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Batonal. 

TBB 

Hanson*. VanWinkle 

Co., 

NeivnrU. N . J. 

186 Liberty St., N. V. 

80 & 32 S. Canal St. 

Chicago. 




Orient Buckboard 



PRICE $375 




= ^«;iifiw«i.ii'im.i.iiinni- =» 



^<!i:Hnjj:ii.mi».n,iinm\r- 

15 to SI Clinton Street. 



Money. 





All varieties at lowest prices. Best Railroad j 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycles, Tools, etc. Save , 
Lists Free. Chicago Scat, k Co.. Chicago, El j 



CRESTMODILE j& 
$750 






Tbe most logi- 
cally constructr- 
ed car made. 
Write for cat. 



Other models 
r.t $500 
_ and $550. 

CREST MYii. CO., Cambridge, Mass., U.S.A. 



SOLAR MOTOR LAMPS 









"Show the VV&y and Always Satisfy." 
We make a score of styles and models of 
GAS and OIL 

Side Lamps, Headlights, 
Tail Lamps & Searchlights j 

"WitK Lens Mirror Reflectors. 

Our new models with Latest Improved Generators are 
scientifically and substantially constructed; in opera- 
tion simple, safe and satisfactory, and suitable for all 
styles and makes of motor cars. 

Write for new catalog. 

THE BADGER BRASS MFG. CO., Kenosha. Wis., or 11 Warren St., New York 



Patented March 10, 1903 

4 H P. Speed 30 Miles per Hoar 

The Cheapest Automobile in the World 

Write for Catalogue 
WALTHAM MFG. CO., Walth&m, Mass. 




PALATABLE 
WATER-STILL 

Produces an absolutely 
pure and aerated wa- 
ter for maiinf maturing 
or drinking purposes. 

Attachable to any 
steam boiler. 

Made In all sizes, from 
10 to 200 Kallons distilled 
water per hour. 

In use in U. 8. Army and 
Hospital Marine service. 

Write for catalogue. 
PALATABLE WATER-STILL 
COMPANY. 

Boston. Mass., U. S. A. 



Cbe typewriter Exchange 

IK Barclay St.. NEW YORK 

124 La Salle St., CHICAGO 

38 Bromfleld St., BOSTON 

817 Wyandotte St., 

KANSAS CITY, M0. 

209 North 9th St.. 

ST. LOUIS. M0. 

536 California St., 

SAN FRANCISCO, CAL. 

We will save you from 10 
to 50% on Typewriters of ail makes. Send for Catalogue 





The Machine that Makes 
Motor Cycling Delightful 



Tbe Metz Motor Cycle is as reliable as a watch. 

Write for Catalog. 

C. H. METZ, ... WALTHAH, MASS. 



Anybody can make 
Good Pictures by the 

Kodak 

System. Better results than 
the old 'way, too. 

DarK=Room 
Abolished 

By the 

Kodak Developing 
Machine. 

Kodaks, $5 to $75. 
Developing Machines, $2 to $10, 



EASTMAN KODAK CO. 

Rochester, N. Y. 



Catalogue free at the 
dealers or by mail. 





Every business man knows 
the annoyance of loose shirt 
cuffs. Every wise business 
man ougnt to know that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve ^g^. 
by using fiEs 

Wds&Durne's Cuff Holders J 

They can be instantly attached or de- 
tached. They never come loose— have a 
grip like a bulldog. 

Illustrated cataloeue on request. 

Sample pair of Cuff Holders 
sent by mail on receipt of 20c. 



AMERICAN 



RING CO., 

Wotcrbury, Conn. 



ESSOP STEEL C? 



IH;liInl:H*.1;H*i 



WASHINGTON. PA. 



CHARTER ENGINE 

Dnyn any place 
\U\\ by Any One 
ULUJ for Any Purpose 
Stationaries. Portables. Sawing Outfits. 
Hoisters. Engines and Pumps. 
Fuel— Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue, and Testi- 
monials, and State Your Power Needs. 

CHARTER GAS ENGINE CO.. Box I48 STERLING. IL L 




u 



ita. 



R.IVETT 
LATHE 

No up-to-date manufacturer can 
afford to do without it. 



UIGUCCT AUfHDIi wherever exhibited. 

manCO I HnHnU tar-send f or CataloK._«l 

Faneuil Watch Tool Company, 
BRIGHTON. BOSTON. MASS.. U. S. A. 



m 



A HIGH MARK 

is easily covered without the use of a scaffold, by 

Patton's Aereo-Painter 

By the use of compressed air, it enables one man to accom- 

Filish as much as Ave men with brushes, and saves its cost 
n two days' use. Weighs only twenty-five pounds, and 
has nothing to set out of order. 

PATTON'S ASBESTOS FIRE-PROOF PAINT 

gives effectual protection to inside woodwork liable to ex- 
posure to sparks or light flames. Reduces insurance rates. 
Best applied with the Aereo-Painter. Can be applied with 
brush. Full information and painted samples— FREE. 
PITTSBURGH PLATE GLASS CO., General Distributers. 
PATTON PAINT CO. 887 Lake Street, Milwaukee, WU. 



Neptune" ££« 

RUNS 

IN 

WATER 

without slightest injury 

We mean just what we say ; and give an 
absolute guarantee that our " Neptune " 
belting is absolutely waterproof. ' • Nep- 
tune ' ' belting is warranted to run in the 
dampest possible locations, even wholly 
under water all the time, and not loosen 
in the laps, and if double belting is used, 
not to come apart, either in laps or be- 
tween piles. 

We will gladly send you belt to test in • 
own factory, and put our $1,000,000 cap:: if. 
behind our guarantee. 
Write for facts and prices. 

GRATON <& KNIGHT MFG. CO 
WORCESTER., MASS. 

Atlanta. Qa.. 91-95 So. Forsyth St.; Boston, Mass., 
6 High St.; Chicago, 111., 54-56 So. Canal St.; Mil- 
waukee, Wis., in W. Water St.; Minneapolis, 
Minn., 307 So. 3d St.; New York, N. Y.. 40 DeySt.; 
Philadelphia, Pa., 132 No. Third St.; Portland, 
Ore., 51 First St.; San Francisco, Cat., 459-46: Mis- 
sion St.; Seattle, Wash., 311 Main St.; S*. Louis, 
Mo.. 720 N. Second St. 



) 1 903 SCIENTIFIC AMERICAN, INC. 



